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SoME curious and valuable experiments have 
been carried out in England showing the effect of 
heat upon steel. A steel bar of ordinary size hav- 
ing been taken, six or eight inches of one end was 
heated to a low red heat, the heated part was nick- 
ed all round the bar at intervals of half to three- 
quarters of an inch, until eight or nine notches 
were cut. This nicking was done at red heat, to 
determine the fracture at the nicks. Next, the end 
of the bar was placed in a very hot fire and heated 
white hot until it scintillated at the extreme end, 
leaving the other parts enough out of the fire to 
heat them only by conduction. The end remaining 
in the fire until. the last piece nicked was not 
quite red-hot, and the next to the last barely red 
hot. The conclusions drawn from after inspection 
were: First. Any difference in temperature sufli- 
ciently great to be seen by the color will cause a 
corresponding difference in the grain. This varia 
tion in grain will produce internal stnains and 
cracks. Second. Any temperature so high as to 
open the grain so that the hardened will be coarser 
than the original bar will cause the hardened piece 
to be brittle, liable to crack and to crumble on the 
elges in use. Third. A temperature high enough 
to cause a piece to harden through, but not high 
enough to open the grain, will cause the piece to 
refine, to be stronger than the untempered bar, 
and to carry a tongh, keen cutting edge. Fourth. 
A temperature which will harden and refine the 
corners and edges of a bar, but which will not 
harden the bar through, is just the right heat at 
which to harden taps, rose-bits, and complicated 
cutters of any shape, as it will harden the teeth 
sufficiently without risk of cracking, and will 
leave the mass of the tool soft and tough, so that 
it can yield a little to pressure to prevent the teeth 
tearing out. These four rules are general, and ap- 
ply equally well to any quality of steel, or to any 
temper of steel. Steel which is so mild that it 
will not harden in the ordinary acceptance of the 
term, will show differences of grain corresponding 
te variations in temperature. To restore any of 
the first seven pieces to the original structure it 
was only necessary to heat it through to a good 
ted heat, not to a high red, allow it to stay at this 
temperature for ten minutes to thirty minutes, ac- 
cording to size of the piece, and then to cool slowly. 
This property of restoration is not peculiar to any 
steel, and its performance requires no mysterious 
agencies beyond those given above. It should be 
distinctly borne in mind that a piece restored 
from overheating is never quite as good as it would 
have remained if it had never been abused, and 









we strongly advise that no occasion should ever 
be given for the use of this process of restoration 
except as an interesting experiment. The original 
and proper strength of fine steel can never be fully 
restored after it has once been destroyed by over- 
heating. 








Ir is an amazing thing in mechanics that fric- 
tion clips should have been so long used so as to 
bring checking strains directly on ropes, as for mine 
and colliery shafts, instead of confining such to the 
actuating machinery. On ropes subject to a heavy 
strain the action of the clips cannot fail to be inju- 
rious. Whatis above all things to be avoided, 
whether a brake be applied gradually or suddenly, 
is extreme friction or severe compression on the 
rope. An invention has recently been patented 
which appears to comply with the proper condi- 
tions. A brake is fixed, not on the rope itself, but 
on mechanism connected with V-pulleys, round 
which the rope is twined forming a figure of 8. The 
friction on the pulleys is so great, by reason of the 
turn round each pulley given to the rope, that no 
appreciable relative motion can take place between 
the two. As the brake, however, is applied on the 
axles of the pulleys, or rather on brake wheels on 
these or on one of the axles, whatever friction is 
expended on stopping the rope is spent on the 
brake block or the belt and brake wheel, and not 
on the rope. Upon the overhanging ends of two 
shafts having bearings in a stout frame four pul 
leys are placed, two on each shaft, connected by 
spur gearing. On the other ends of the shafts are 
placed two brake wheels with a single brake strap, 
so arranged that a man by means of a lever can 
put a sufficiently powerful strain on the brake 
strap, so as to give the brake the requisite power. 
Upon one of the shafts isa worm wheel, or first 
wheel of other train of gearing, and a clutch, so 
arranged that the gearing can be connected with 
the shaft at a moment’s notice. The rope is passed 
from a reel through a guiding eye on to one of the 
other pulleys, around which it passes. It is then 
wound around the other outer pulley in the oppo- 
posite direction, then around the opposite inner 
pulley, the direction being the same as in the first 
instance, and finally around the remaining pulley 
in the same direction as round the second pulley. 
The brake can be applied gradually or suddenly. 
By putting tLe clutch into gear the apparatus be- 


comes a winch, and, the brake being thrown out of 


action, the rope hauled in. In lowering heavy 
weights the brake can be applied, the clutch 
thrown out of gear and the descent regulated with 
the greatest nicety by hand-pressure on the brake 
lever. The apparatus does not, of course, prevent 
the tensile strain on the rope arising from the sud- 
den checking of a heavy weight being lowered, but 
with this exception the tensile strain is no more 
severe when applied than at other times. 








Tue increased cost of building materials and 
building labor has materially reduced the propor- 
tions which building operations would otherwise 
have assumed in Cleveland and other cities. So 
far as this cause checks the building of tenement 
houses it is to be regretted. In few localities, cer- 
tainly not here, can the full demand for them be 
met, this demand arising partly from additions to 
population, and partly from the additional means 
for superior accommodation which the activity of 
our industries provides. Mechanics will be no 
losers by any projected building schemes not 
being carried out, for it is evident that they find 
abundant work. Among the enterprises aban- 
doned in various quarters are large and costly edi- 
fices, such as opera houses, town halls, &c. It 
does not appear that the erection of these will be 
more than postponed; present abandonment is 








simply occasioned by original estimates of cost 
being far exceeded. This increase of cost falls 
particularly heavy on manufacturers who are com- 
pelled to erect new works or enlarge existing ones. 
Whilst the rates in Cleveland are lower for brick- 
layers, they are considerably higher for carpenters 
and masons. The same is true of Cincinnati, 
Dayton, Columbus and Toledo. Owing to the 
prosperous state of the country there will, on the 
whole, be probably more building this year than 
last. 











A Raltway financial transaction of great impor- 
tance to the Erie, as securing to that company an 
outlet to Cincinnati and the Southwest, was effect- 
ed last Saturday. This was the securance of the 
control of a majority of the stock of the Cincin- 
nati, Hamilton & Dayton Railroad Company by 
Hugh J. Jewett, in the interest of the New York, 
Lake Erie & Western Railroad Company, of which 
he is President. The price paid was par, and the 
stock was bought from a pool which has been in ex- 
istence two months. This new outlet for the Erie 
is of the greater importance that in about a year 
the Southern railroad system controlled by the Er- 
langer syndicate will be completed, and a direct 
line will then be open from Cincinnati to New Or- 
leans. Mr. Jewett’s purchase grew out of the steps 
taken by W. H. Vanderbilt last year to embarrass 
the connections of the Erie road with the West and 
Southwest. The Vanderbilt western roads were 
shut to the Erie’s fast freight lines, and Mr. Van- 
derbilt subsequently secured the control ot the 
Cleveland, Columbus, Cincinnati & Indianapolis, 
With the last-named road in hostile hands, the 
Erie was prevented from reaching Cleveland and 
Indianapolis. ‘The Cincinnati, Hamilton & Dayton 
runs from Dayton to Cincinnati, O., about sixty 
miles. The Erie reached the latter city by its con- 
nection over its ally, ths New York, Pennsylvania 
& Ohio Railroad, from Salamanca to Dayton, and 
thence over the Hamilton & Dayton Road. The 
Dayton road heretofore has been controlled by the 
Cleveland, Columbus, Cincinnati & Indianapolis 
Company, which owns one block of 9,200 shares of 
the former corporation. Mr. Vanderbilt attempted 
to consolidate the two lines under the name of the 
Ohio Railway Company. The Ohio courts decided 
against the legality of the consolidation. About 
the middle of last February, prior to the decision, 
which, however, had been expected to be adverse 
to the Vanderbilt interest, the outside stockholders 
of the Ciucinnati, Hamilton & Dayton Railroad 
pooled their stock for purposes of self-protection. 
Eventually more than a majority of the $3,500,000 
capital stock of the company was placed in the 
pool. On March 30, the pool stockholders author- 
ized the sale of their stock in one block, at par, 
and a willing purchaser was found in Mr. Jewett. 
It is said by Erie people that the Cincinnati, Ham- 
ilton & Dayton Road will not be managed hostilely 
to Mr. Vanderbilt, provided a proper understand- 
ing can be reached with him. Mr. Jewett’s pur- 
chase, they say, was not dictated by any aggress- 
ive spirit, but only by a desire to protect the Erie’s 
outlet to the Southwest. 








Tue meeting of the Committee appointed by the 
Amalgamated Association of Ironworkers and 
the committee of manufacturers at Pittsburgh 
with reference to the scale of wages to be estab- 
lished in June, in various departments, proved to 
be merely of a tentative character, a postponement 
being effected to the latter part of this month. The 
conference elicited the fact that one ground on 
which a claim for advance is based is that manu- 
facturers have been engaging more extensively in 
specialties, such as cold steel shafting, nuts, &c., 
on which their profits are larger than on other 
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products. The manufacturers, on their part, did | 
not admit that profits were such as to justify an 
advance and pointed out that when the agreement 
was come to last year it was on the condition that 
no advance should be asked the present year. 








Tue Master Car-Builders’ Association, which, by 
the way, is about reorganizing, with a view to in- 
crease its usefulness, dwells, in a circular it has 
issued, on the advantage of greater uniformity in 
the gauge of articles entering into railway cars. 
Besides allowing parts to be more readily duplica- 
ted, uniformity would save railway companies the 
necessity of keeping on hand so complex a stock 
as at present. It appears that one Eastern road 
has to have on hand 40 different kinds of brake- 
heads and shoes, 11 different journal-boxes, 37 
journal-bearings, 10 cast iron and 5 or 6 wrought- 
iron draw-bars, 8 or 10 different draw-bar side 
castings, and a number of various other kinds of 
different parts to cars. The Baltimore & Ohio 
Railroad supplies a remarkable list, of which the 
following. may serve as a sample: 65 different 
kinds of journal-bearings; 25 different kinds of 
journal-boxes; 25 different kinds of journal-box 
covers; 20 different kinds of brake-shoes; 22 dif- 
ferent kinds of brake-heads; 12 different kinds of 
brake-hammers; 6 different kinds of axles; 8 dif- 
ferent kinds of draw-bars; 10 different kinds of 
draw-bars, follower-plates; 15 different kinds of 
draw-bars, spring-plates; 8 different kinds of draw- 
bars, stop-castings; 10 different kinds of side-bear- 
ings. There is great cost and much loss of time 
in keeping ready to call these dead supplies. It is 
forcibly pointed out that if there was greater uni- 
formity, the result would be that many parts of 
cars would become staple articles of merchandise. 
They could and would be manufactured in large 
quantities by those who could produce them at the 
lowest cost. In dull times manufacturing estab- 
lishments could be employed in making such arti- 
cles without orders, with the assurance that ulti- 
mately there would be a market for them. In this 
way the supply and prices would be equalized and 
the latter reduced, and the tendency would be to 
accumulate stocks of such articles. adequate to 
meet the demand at any time. The general adop- 
tion of the Master Car-Builders’ standard axle has, 
in fact, already been followed by such results, and 
axle manufacturers now do not hesitate to make 
large numbers of them without orders, whereas 
they are not safe in making axles of special sizes, 
which are used only by one or very few companies. 
There is no reason why standard journal-bearers, 
journal-boxes, journal-box covers, pedestals, dust- 
guards, brake-shoes, brake-wheels, draw bars, draw- 
springs, coupling-pins and links, and, in fact, all 
the forgings and castings used about cars, should 
not become just as much staple articles as bar 
and angle iron, bolts, nuts, screws and rivets now 
are. 








A TABLE of the growth of the States in popula- 
tion, in the past ten years, made up by Mr. Deer- 
ing of Iowa, discloses the small growth of most of 
the New England States and some of the Middle 
States, as compared with the South. The ratio of 
growth among the original thirteen States was 
greater in the South than in the Centre or the 
North, from 1870 to 1880; while, taking together 
all the former slave States, only the West and 
Northwest, with their vast European immigration, 
can compare with the gains of the South during 
this decade. One astonishing feature is the enor- 
- mous growth of Texas, surpassing the gains of 


es 





amazing. Illinois has for the first time surpassed 
Ohio in absolute gains. Colorado takes the lead 
of all the States in the amount of per centage gain. 








An examination of the commercial failures in 
the United States in the first quarter of the pres- 
ent year shows that the Middle States have far ex- 
ceeded the Eastern States both in number of fail- 
ures and amount of liabilities. Whilst in the 
Eastern States there were 292 failures for $2,112,- 
876, the Middle States had 508 failures, with lia- 
bilities of $10,608,612. In each geographical divi- 
sion there were more failures, attended with great- 
er liabilities, than in the corresponding period of 
1881. The Southern States had the greatest num- 
ber of failures of the leading geographical divi- 
sions, the amount of liabilities being almost double 
those of 1881, or $11,087,250 in the three months as 
compared with the corresponding period of last 
year. The Pacific States and Territories came off 
lightly. The total number of failures throughout 
the United States in the first three months of this 
year was 2,190, and the amount of liabilities $30,- 
338,271, or $6,000,000 in excess of the same period 
of 1881. 





— 





Tue bill amending the patent laws, now before 
the Committee of Patents of the House of Repre- 
sentatives, provides among other things that all 
patents for inventions first patented in a foreign 
country, which have not expired at the date of the 
passage of this Act, shall remain in force for the 
term of seventeen years. This is objectionable, as 
it would extend foreign patents now subject to 
expiry before seventeen years. Why should the 
manutacturing interests be called upon to give 
this boon to their own disadvantage? 








MANUFACTURES. 


TO MACHINISTS, MANUFACTURERS AND OTHERS. 


THE publishers of THE TRADE REVIEW solicit items of informa- 
tion concerning manufacturing and other establishments in anv 
part of the country, and ail such items will be promptly inserted in 
these columns, free of charge. Facts are the only things needed; 
and all communications should be accompanied with the name of 
the contributor—not for publication—but as a guarantee of good 
faith. 

Manufacturers, machinist and engineers are particularly re- 
quested to communicate any matters ef interest relating to their 
specialties. Noone need be deterred from sending any interesting 
facts in his own language, as all such contributions will be pro- 
perly revised befer sendin tw press. 














OHIO INDUSTRIES. 


Ereut of the new nail machines for Belfont are 
in place. 


THERE is a prospect of Norwalk having glass 
aorks and a rolling mill. 


THE miners at Mineral Ridge are all out be- 
cause of a 10 cent reduction. 


Tue Shelby Mill Company has been organized 
with a capital stock of $75,000. 


Tue final location at Norwalk of the Wheeling & 
Lake Erie shops has given great satisfaction to 
its citizens. 


Two new puddling furnaces have been put up 
at Belfont; several more will be erected during the 
summer. 


Tue Sarah furnace, Ironton, was blown out this 
week, It is to have a new lining and be thorough- 
ly overhauled. 


THE coal miners of the Mahoning Valley have 
given notice of a strike on the 24th inst. should 
the reduction in their wages of 10 cents per ton 
not be cancelled. 


Tue Lake Shore Rolling Mill was closed on 
Wednesday by the Cleveland Rolling Mill Com- 
pany, owing to a demand for higher wages by the 
men, some 50 in number. 


Tue Hofer Brothers, formerly of Hannibal, have 
bought the Woods flour and woolen mills at Pow- 





population of even the most populous States, 
being, for example, almost a quarter of a million 
greater than that of Ohio. The growth of Kansas, 
which now stands fourth in the list, is equally 


hattan, and are preparing to do first-class work. 
They will remodel and almost rebuild the entire 
concern, put in new machinery, and expect to doa 


Tue work of converting the old Swartz. facto 
at Martin’s Ferry into a suitable factory for the 
New Union Glass Co. is proceeding. 


Mr. Ep. H. Viers has bought the old mill lot 
known as Clark’s Mill, Loyal Oak, and it is re. 
ported proposes to build a steam grist mill on the 
old site. 


Tue Jefferson Iron Works, Steubenville, haye 
contracted with the Centre Foundry and Machine 
Company, of Wheeling, for four additional nail 
machines, which will increase their plant to 1092 
machines. 


Messrs. Losier & Levi, the parties who recently 
purchased the large property at Cuyahoga Falls, 
secm to be pushing things in good earnest. The 
older portions of the building have been torn down 
and will be replaced by new timbers. A new fur. 
nace, also, will be built.—Beacon. 


THE new stove foundry at Martin’s Ferry will be 
100 feet long and 55 feet wide; the wareroom wil] 
be 82 feet long, 36 feet wide and three stories high; 
the engize room and cleaning-room 45 feet long 
and 30 feet wide. The capital stock of the compa. 
ny is $30,000. ‘ 


Tue Tenth Cincinnati Industrial Exposition 
will open September 5th, and close October 7th, 
There will be no charges for space or steam pow. 
er. Special arrangements have been made for 
transportation of exhibits. 


Messrs. StorsR, Keech & Co., of Pittsburgh, 
will commence next week the erection of a 
glassware table manufactory at Massillon. The 
inducements offered by its citizens are one and a 
half-acres of land and $6,000. The works will be 
situated near the rolling mill. 


Tue work of erecting the McDonald shield at 
the puddling and heating furnaces of Brown, Bon- 
nell & Co., Youngstown, is going forwrrd and will 
soon be supplied them. They will add much to 
the comfort of the employes by preventing the heat 
from the furnaces striking them. Several other 
mills there have in contemplation the securing of 
the shields for their furnaces. 


Tue Tipp Paper Company, Tippecanoe City, has 
contracted with Messrs. Black & Clawson, of Han- 
ilton, for a double-cylinder, 72-inckes paper ma- 
chine, with nineteen dryer, to be completed early 
in August. It is for the manufacture of straw 
boards, and will be the largest paper machine ever 
built in the West. Messrs. Black & Clawson are 
negotiating to build machines for several Eastern 
mills. 


Tue buildings of Mr. E. F. Pflueger’s new En- 
terprise Works in the southern part of Akron are 
ready, and he is now receiving his machinery, 80 
as to begin without delay the manufacture of pat- 
ent drip and catch basins and luminous head 
lights, for use upon horses’ foreheads so as to pre- 
vent accidents when driving afterdark. The latter 
article will soon be ready to put upon the market.— 
Beacon. © 


DeELEGATEs representing Ohio and Western Pent- 
sylvania coal miners opened a secret convention 
on Wednesday last which extended to Saturday. 
The result has not transpired, but we understand 
that a resolution was passed in favor of equalising 
wages in the Ohio coal regions; also in favor 0 
making a demand for the payment hereafter of the 
wages reduced by Ohio coal operators on the Ist 
of February last, which if not conceded no more 
coal isto be mined after April 24th. Before the 
reduction the wages paid in the Hocking, Tus 
carawas and Mahoning Valleys were 834 ceuts, per 
ton. 


Cuarer, Becker & Dovenuty, practical steam 
and gas fitters, 8 Champlain street, Cleveland, have 
issued a circular to the trade stating that Mr. Joba 
Becker, formerly with Worswick Manufacturing 
Co., having purchased an interest in the concert, 
and the Orm of Chafer & Doughty having beet 
consequently dissolved, they will be succeeded by 
Chafer, Becker & Doughty. They are prepared 
cut and thread all sizes of pipe, from LO inches 
down, having lately put in new and improved ma 
chinery for that purpose. Having only expert 
enced workmen, they are thus enabled to do steam 
and gas fitting, and all classes of pipe work, 
promptly and satisfactorily 


SHouLD a pooling arrangement, as is reported, 
have been made between the Columbus, Hocking 





good business. 


Valley & Toledo and the Ohio Central Railroads, 








= a, Tee. ete eee, at ot, ‘aie Ce ta Ce 


ga@wespete cece @Pomewrer xs oe ecn me Lan 





82, 


ieee) 


story 
the 


lL lot 
iS re- 
Oo the 


have 
-hine 

nail 
| 102 


entl 
Falla 
The 
down 
’ fur. 


ill be 
1 will 
high; 

long 
mM pa- 


sition 
r 7th, 

pow- 
e for 


yurgh, 
of a 

The 
and 4 
vill be 


eld at 
, Bon- 
d will 
ich to 
e heat 

other 
ing of 


by, has 
f Ham- 
er ma- 
l early 
’ straw 
ne ever 
on are 
astern 


2w En- 
ron are 
lery, 80 
of pat- 
s head 
to pre- 
e latter 
irket.— 


n Pent- 
vention 
iturday. 
erstand 
ralising 
avor 0 
r of the 
the Ist 
10 more 
fore the 
g, Tus 
euts. per 


| steam 
nd, have 
Mr. Jobo 
acturing 
concert, 
ng heen 
eded by 
pared to 
) inches 
yved ma 

experi 
jo steam 
e work, 


reported, 
Hocking 
Railroads, 


. Aprit 22, 1882. ] 


THE TRADE REVIEW AND WESTERN MACHINIST. 5 








by which the cutting of rates on coal will «ease the 
control of the Hocking Valley is secured to the 
Standard Coal and Iron Company. This, says the 
Beacon, would insure the ratification of the bar 
gain for the transfer of the Akron Iron Co.’s tur- 
nace and coal and iron lands at Buchtel to the 
Standard Coal and Iron Co., and in that case Miller 
& Buchtell’s new malleable iron works at,the cross- 
ing of Main street by the N. Y., P. & O.and C,, A. 
& C. Railroads, will be a sure and big thing. 
MASSACHUSETTS. 

THE Glasgow Company. at Holyoke have sent off 
10,000 samples of their fine line of ginghams to all 
parts of the United States. 


THE making of fishermen’s nets is performed in 
large factories owned by corporations, of which 
there are seven or eight in the United States, em- 
ploying a very great number of girls. A company 
at Gloucester, is now engaged in perfecting 
a machine capable of producing their goods more 
expeditiously than has been done heretofore. 

A COMPARATIVELY new industry, that of copper 
spinning, has been introduced in Lawrence, Mass. 
As is well known, the old and familiar way of man- 
ufacturing vessels of copper and zine has been by 
hammer, rivets and the soldering iron. A circular 
piece of sheet copper of ordinary thickness is 
placed on a lathe, an? in a twinkling without the 
use of hammers, shears, rivets or soldering iron, is 
spun into the shape of a kettle, without a break or 
weakening of a single fibre of the material. There 
are no joiutures, the kettle being formed entirely 
from the original circular copper sheet. The ket- 
tle breasts, sides, and a strengthening portion for 
the spout are formed of one piece of sheet copper 
metal and double-seamed to the pit, so that the 
seam is under the sides of the kettle and forms a 
strengthening rib upon which it rests when in the 
stove. Ladles and other utensils in copper and 
zinc, cuspadores, etc., are formed in the same man- 
ner. When the kettle is spun from the lathe into 
shape, it is taken to the tinning room, where the 
interior is tinned. It afterwards goes to the buf 
fing room and is polished, and thence to the plating 
room, where any desired plating is given. The 
works at Lawrence are the only kind this side of 
Connecticut, and are overrun with orders.— Boston 
Commercial Bulletin. 

NEW YORK. 

A synpIcATE of Philadelphia capitalists have 
purchased the Firmenich sugar refiner property at 
Buffalo for $500,000. 

ILLINOIs. 

THE Pelletier Pavement Company, lately incor- 
porated in Chicago, with a capital of $5,000,000, 
for the purpose of manufacturing paving blocks, 
are making preparations to commence operations 
on a large scale in one of the suburbs adjacent to 
the city. The blocks to be manufactured by this 
company will be made by combining a low grade of 
iron ore or slag with hard, durable stone, crushed 
to the proper degree of fineness, when the combined 
mass is infused with a chemical combination of 
oxide and chloride of iron, whose action is to sol- 
idify the mass and form a perpetual binder, never 
rotting or disintegrating. These blocks are said 
to combine the good qualities of stone, iron and 
wood.—Jndustrial World. 

VERMONT. 

THE experienced slate-workers are becoming so 
scarce that the Sea Green Association is about to 
send to Wales in the spring for 250 more men. 
Vermont slate is the only slate in tlie country hav- 
ing a variety of colors. All other productions are 
uniformly black, while Vermout has green, purple, 
red, variegated and a number of intermediate col- 
ors. The various uses of slate are multiplying 
every year.. A few years ago one of the slate mills 
began the manufacture of slate building stone, and 
now one mill is kept entire on the manufacture of 
this article. Slate is also made into paint, and is 
also ground up to be used as a fertilizer. But the 
largest amount that goes through the mills comes 
out as billiard beds, it being a conceded fact that 
slate billiard beds are the best that can be made. 
About 2,500 men are employed in the mills and 
quarries about Poultney, and 500 more will proba. 
bly be added this spring, who, with the other help- 
ers, will bring the number up to 3,500 or 4,000! 
men. There were shipped from the quarries last! 
year more than 150,000 squares of roofing slate, 
which, at an average price of $3.50 per square, 
would amount to $525,000. The productions from 
the mills would run up the amount to millions of 
dollars. 


NEW YORK INDUSTRIES. 





[FROM OUR SPECIAL TRAVELING CORRESPONDENT, | 
Bourrato, N. Y., April 20. 


In most of the manufacturing establishments of 
this city business is encouragingly brisk. Mr. 
David Bell, builder of iron ships, iron and steam 
yachts, engines and boilers, and improved propeller 
wheels, and who makes steam hammers a specialty, 
employs 100 hands. Business reported very good. 
He is executing quite a number of large orders. 
He he has very nearly completed an iron propeller 
110 feet long, 22 foot width, depth 9 feet, for the New 
York and Lake Champlain Transportation Com- 
pany. Mr. Bell builds the engine and boat com- 
plete, and expects to have her ready for launching 
about the first of May. He built the first iron mer 
chant steamer that ever runon the lakes. This was 
in 1862, the steamer being the Merchant, of 893 
tons, and which was immediately put on the Buf- 
talo, Detroit and Chicago trade. This was the 
first iron vessel built here. Her cost was $90,000. 
In 1872 she was lengthened at the expense of 
$30,000, and until 1875 was, so far as her iron work 
was concerned, practically as good as new. The 
latter part of 1875 she struck the Racine reef, and 
filling went to the bottom, where she still lies. 
From 1872 to 1875 she sunk three times from col- 
lisions with rocks and shoals in darkness and fo 
but was each time readily raised. Mr. Bell, in 
former days, did much to mould marine opinion in 
favor of iron vessels. This is a confessedly great 
honor, and all the greater that he developed the 
practicability of iron as a material for vessel hulls, 

One of the sights of Buffalo is the Howard 
Iron Works, an enormous building, in which 250 
hands are at work. Hereare manufactured Schlen- 
ker’s stationary-die and revolving-die bolt cutters, 
Howard’s parallel bench vises, hydraulic, power 
and hand elevators, and book-binders’ machinery. 
Thé works have been in operation 35 years. Trade 
is good. Among specialties are bark mills, tannery 
fixtures, railroad supplies, castings, -&c. The 
De Laney Forge & Iron Co., established in 1850, 
and who manufacture light and heavy forgings, 
axies and hammered shapes of every description, 
are in a most prosperous condition Their vast 
works constitute a prominent feature of the manu- 
facturing portion of this thriving city.——John 
T. Nove & Sons, manufacturers of millstones and 
machinery, smooth and corrugated rolls, have 
driven a large business since the date of the com. 
mencement of their operations in 1834. They 
ship all over the Union, and although they have 
325 hands, have their facilities taxed to the utmost 
to cope with orders. E. & B. Holmes, 59 Chi- 
cago street, also corner of Michigan street and the 
canal, inventors and manufacturers of stave, bar- 
rel, keg and hogshead machinery, established in 
1853, employ in their vast establishment 325 hands. 
No less than ten teams are required to do their 
hauling, Shipments are made ail over the Union. 
They have heavy orders on their books for their 
| barrel machinery for Germany, England and Nor- 
way. Quite a large trade has of late been carried 
on by them in the Southern States, and they speak 
very encouragingly of their prospects of trade in 
that direction for the future. Their monthly pay 
roll amounts on an average to $12,000.——The 
King Iron Works, which have achieved an exten- 
sive reputation for their engines, afford constant 
employment to ninety hands. These works have 
be®n in constant operation for forty years. I found 
ready to be placed in an iron boat a large engine, 
the lower cylinders of which are 32x48. The pro 
prietary are turning out some admirably effective 
compound engines. Robert Dunbar & Son, of 
the Eagle Iron Works, corner of Perry and Missis- 
sippi streets, builders of steam engines and machi- 
nery, and who make a specialty of shafting, gear- 
ing for derricks and hoisting machines, employ 
one hundred hands. They are now building for 
the connecting terminal of the railroad companies 
in Buffalo two grain elevators of large capacity. 

Frank & Co., corner of Terrace and Charles 
streets, have been engaged in the manufacture of 
wood-working machinery for twenty-seven years, 
having previously had an extensive practice in its 
use. ‘They carry on the business from designing 
and making the patterns and castings to finishing 
the machines, testing and operating them. They 
use the best quality of iron—made principally from 
Lake Superior ores. Some of these patterns for 
heavy planers weigh from 3,000 to 6,000 pounds.—— 

















Bingham & Morgan, Church street, corner Jack- 





son, manufacturers of railroad and general cast- 
ings, have had their establishment in operation for 
33 years, and are fully occupied. Fifty hands are 
employed at their foundry. The Dempster En- 
gine Works, 36, 38 aud 40 Washington street, employ 
thirty hauds. They have ready for shipment a 
100 ton horse power engine for Rochester parties, 
and have orders on their books for St. Louis & 
Chicago. Their trade in second-hand machinery is 
excellent.——-The Empire State Manufacturing 
Company, formerly the Washburn Manufacturing 
Company, Washington, corner of Ohio street, 
nickle platers and polishers, manufacturers of 
hand-fluters, hardware specialties, and patent 
spun full copper and half copper tea ketties, have 
twenty hands employed. The business is wide- 
spread, and continues prosperous. Shipments are 
made all over the Union. The increase, so far this 
month, is one-third more than in the correspond- 
ing period of last year. O. F. Swift is proprietor. 
Pratt & Letchworth, proprietors of the Buffalo 
Malleable Iron Works and Buffalo Steel Foundry, 
manufacture on a large scale hames, saddlery and 
carriage hardware. ‘The excellence of their work- 
manship assures them an enlarging business. 

Mr. Paul Sand, 70 and 72 Columbia street, who 
manufactures his own improved patented drilling , 
machine, makes shipments principally West.. Hav- 
ing personally inspected the machine, a description 
will he of interest to your mechanical readers: The 
machine, which is simple and durable, will drill 14 
down to 1-32 ineh holes. The column is 6 feet 
long, diameter 54 and 43 inches. The feed motion 
is a screw with two threads to the inch, and works 
very perfect and quick. The bearings are all large, 
all having caps, in order to take up any lost mo- 
tion. The Pwal rachet for raising or lowering the 
two arms is a new improvement. The table arm 
turns around the column, and will drill to 28 inch- 
es. Mr. Sand has several large orders on hand 
for his drill. Whitmore & Shoemaker, manu- 
facturers of improved drill presses, emery lathes, 
and key seal milling machines, who have been)in 
business five years, are making shipments to New 
York, Philadelphia, Chicago, St. Louis, Cleveland 
and Pittsburgh. The firm employs twelve hands. 
The Wilson Chemical Fire Extinguisher Com- 
pany, 12 Perry street, manufacturers of fire extin- 
guishers, chemical engines and stationary tanks, 
report trade very good, and look for a very busy 
season. Machwirth Bros.. 92 and 94 Broadway, 
copper, tin and sheet iron workers, keep busy, on 
an average, 60 hands. The present firm has been 
established three years, but Mr. A. Machwirth 
commenced the business 40 years since. Shipments 
are made through New York and the oil regions. 
The firm are dealers, in stoves, nails, tin and hard- 
ware, and house furnishing goods. The Con- 
tractors’ Plant Manufacturing Company, manufac- 
turers of Dobbie’s derrick power and boom hoist- 
er, and contractors’ supplies, 296 Exchange street, 
have lately commenced business bere. They re- 
port trade fair, and prospects for the coming sea- 
son good. ‘They ship all over the country. 

Mr. F. H.C. Mey, 18 to 24 Columbia st., builder of 
grain dryers, etc., also manufacturer of elevator 
buckets and chain belting for elevating, convey- 
ing and drawing purposes, has been in business 
since 1876, and reports trade good. His machin- 
ery is of the most improved style. He has in the 
last year built a very nice shop; but the increase 
of trade is such that he feels compelled to enlarge 
his establishment. His belting will neither stretch 
nor slip, nor be injured by exposure to moist sub- 
stances, beat or steam, so that it is especially nee- 
ful for elevating or conveying grain, wet or dry; 
the buckets are very strong and durable, whilst 
Mey’s Elevator has an advantage appreciated by 
the malster, that of giving him an opportunity 
and free access to clean out the receiver when ready 
for elevating malt. Whitmore & Shoemaker, 292 
Exchange street, manufacturers, of F. A. Shoema- 
ker’s improved upright drill press, certainly fur- 
nish one of the most perfect, durable, and com- 
plete tools of the kind. This drill is made from 
entirely new designs, having a large and substan- 
tial base, well slotted for bolting on large work, 
raising and lowering side swing arm and revolving 
table; also a heavy straight column and counter- 
shaft attached, with a four speed cone to accommo- 
date extra wide belt. The drill is back-geared, 
gear being firmly supported on back of column in 
a long slide bearing, and is thrown in and out by 
means of a lever with a spring catch, lever acting 
on slide which supports the gear stud, each ma- 
chine having extra heavy gears, all of which are 
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machine cut, giving smooth, even, and noiseless 
motion to the drill. L. & I. J. White, 312 Ex- 
change street, wholesale manufacturers of coopers’ 
tools, carpenters’ tools, draw shaves, cleavers, 
choppers, ship tools, chopping axes, and machine 
cutters, were established in 1837. Thev have a 
constant inflow of orders, and employ 45 hands. 

The Industrial Tool Works, Effoer and Geor- 
gia streets, employ 35 hands. Business was com- 
menced in 1837. Their orders come from all over 
the country, and enough are on their books to keep 
them busy till next July. Mr. George H. Kerr, 
general jobber and repairer, has an excellent busi- 
ness. He also deals in second-hand machinery. 
The Western Wood Engraving Company, cen- 
tral office, Bapst Block, corner Washington and 
Seneca streets, the members of which are Messrs. 
Worcester & Braun (successors to Joseph Schenk), 
execute a wide range of work, including every de- 
scription of wood engraving. ‘The superior char- 
acter of their work has obtained wide recognition. 
They make mechanical and catalogue work a spe- 
cialty. They also carry on electrotyping and 
stereotyping. Messrs. Hardwick & Ware, whose 
specialties are oil well and refining supplies, com- 














menced business here in 1845, and employ 20/ weights, and sizes of the plates are indicated by 
hands. Their shipments are principally in New| certain marks. 


York State and the oil regions. 
— Om ee 


Curiosities of the Metal Trade. 


MECHANICAL RECEIPTS AND ITEMS. 


—o——_ 


Tinning Plates. 


stood on edge in the tin pot and.allowed to remain 
immersed in the hot tin for about twenty minutes. 
(The tin pot is always kept nearly full of plates.) 


which it is brushed with hemp, dipped in the sec- 
ond division of the pot, and allowed to drain for a 
few minutes in the pan. 


plates. 


pounds to 112 sheets. 


removed by momentarily dipping it (the edge) in| necessary to produce the heat. 
the hot tin contained in the list pot and jarring the | ments of Morin, we find that the friction of a cast- 
plate. After this the plate is returned to the grease | jron shaft upon a dry bell-metal bearing amounts 
pot for a few minutes, from which it is drawn out | to 0.20 of the transmitted power, while with a 
between rollers which smooth and straighten the | wrought-iron shaft the friction is more than 0.25; 
. They are finally cleaned by rubbing them | therefore, if such shafts were dry and unlubricat- 
with shorts or bran and leather, sorted and boxed | ed, one-fifth and one-fourth respectively of the to- 
—each box of I. C. plate containing 112 pounds or | tal fuel cost would be wasted in overcoming fric- 
112 plates, the plates having a gauge of No. 30, and | tion. 
weighing one pound each. I. X. brand weighs 140 | the loss may be reduced to 0.065 in the one case, 
In the trade the grade, | and 0.089 in the other. 


Lubrication. 
BY THOMAS FARMER, F. C. 8. 
In a steam engine, where many parts are moving, 


The operation of tinbing plates is as follows: | large amount of friction is produced, which tends 
Each plate is lifted singly from the grease pot, and | to stop those parts, and it would ultimately do it, 
were they not continually re-supplied with fresh 
motion obtained by the burning of fuel. 
. I : is apparent to everyone, that the engine must not 
When lifted out the plate is allowed to drain for &/ only overcome the resistance of the work to be 
moment, and is then changed to the first division | done, but also the resistance offered by its own 
of the wash pot for a few minutes, on leaving | parts. In other words, the amount of heat mani- 
fested in friction is the amount of extra heat that 
. for & | will have to be generated under the boiler, and the 
The thick edge or list is | extra cost of working will be the cost of the fuel 


Hence it 


From the experi- 


By careful lubrication of the same shafts, 


Hence the importance of 


It is a pet theory of many workers in copper that | seven feet by three feet 


this useful metal is eventually destined to become 
as cheap as lead or iron, because of the extent to 
which the world’s supply is constantly being in- 
creased through the preservation and re- utilization 
of old copper and brass. ‘Ihe only copper which 
is actually consumed is that which is dissolved 
into dust, or lost in the sea, or buried in the land 
beyond hope of recovery. A ship which should be 
given a new suit of copper or yellow-metal sheath- 
ing this week, would probably offer a large portion 
of it for sale three years hence as old metal. Mill 
accoutrements, hose couplings, lamp burners, fau- 
cets, and the thousand and one articles in the man- 
ufacture of which copper is “consumed,” nearly 
all come back into the market again sooner or 
later. The City of Boston gives an order for hose 
couplings to-day, and in the course of a few years 
it will offer the same couplings for sale as old metal. 
The 500,000,000 bushels of wheat raised in the 
United States per annum is nearly all consumed each 
year; but the 70,000,000 pounds of copper, which 
is now estimated as the annual production of this 
country, is merely added to the vast supply of cop- 
per and brass that has been accumulating in the 
world since the days of Tubal Cain. Some of the 
copper now in use on the steam fire engines of this 
city may, in fact, have been originally worked by 
old Tubal himself, in the days when the earth was 
young. A leading metal dealer in this city was 
once offered a sample barrel of little articles which 
looked like homeeopathic pills. Upon examination 
the pellets were found to consist of small globules 
of paper covered on one side with brass and on the 
other with tinned iron; and the dealer was in- 
formed that the sample represented some fifty tons 
of such stuff that was accumulated every year. 
It subsequently transpired that what seemed 
to be brass and sheet-iron pills were really 
the little refuse pieces which were cut out by ma- 
chinery in the process of making the thread-holes 
in brass buttons for men’s pantaloons. Imagine 
the quantities of brass buttons which must be pro- 
duced by a concern that cuts fifty tons of waste 
material per annum out of thread holes alone! On 
another occasion a metal dealer bought some pins 
without knowing exactly how many he was to re 
ceive, and was surprised to find awaiting his order 
at the railroad depot four or five casks, each of 
which contained about a ton of bright new loose 
pins, such as are generally sold by the paper. A 
portion of the pins were bent, but all of them were 
new. Being desirous of learning why such a large 
quantity of pins was thus sold for old metal, the 
buyer was informed that they came from a straw 
shop in a Massachusetts town, where large quanti- 
ties of pins are used by the operatives in holding the 
hats together previous to stitching. Occasionally an 
operative dropped a pin, and as it was not worth 
while to get down and pick it up, quite a little 
accumulation of such pins was gathered up each 
day when the floors were swept.—Boston Com. 
Bulletin, 
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“Buioge Grass Route or Onto,.”’—The Cleveland, | position. 


Cold Riveting. 


The use of ingot steel, or very 
mild steel, for making tin plates, is now an estab- 
lished thing, and manufacturers are now taking 
this metal for making large tinned sheets up ‘to 


evenly. 


circumference. 


without being so much condensed. This enables 


splitting it. 


the pin back. 
ally drive the pin home. 


of true. 
bed the pin, four equidistant places may be riveted 


hold it firmly. 

Steel Axles. 
Objections have been taken to homogeneous steel 
axles, on the score of their liability to break sud- 
denly and without warning. The axle is formed 
by casting a steel ingot around a core of fibrous 
wrought iron, which, under the subsequent ham- 
mering or rolling of the ingot, is elongated along 
with the steel, forming a central core of wrought 
iron the whole length of the axle. The result is a 
very close practical approach to the principle of a 
hollow railway axle. The continuity of the axle 
being broken by the interposition of another duc- 
tile material, any fracture taking place will be con- 
fined to the outer or less ductile material, and the 
complete rupture of the axle into two or more dis- 

connected parts is avoided. 
Planing the Edges of Boilers. 
A very simple method of planing at any required 
angle the edges of boiler and other plates, where 
this .is needed to facilitate calking, is thus 
effected: Instead of packing the plates at the re- 
quired angle on the machine, as usual, the tool 
itself is made to work at any desired angle. This 
is accomplished by a swivel head working upon 
two trunnions, and moved backward and forward 
by a worm and worm-wheel, and which is locked 
fast in any position by means of bolts in radius 
slots on a radical plate attached to the slide. The 
machine itself consists of a long bed with a raised 
part for carrying the plates, and above this a 
girder with clamp screws for holding the plates in 
The tool is arranged to cut both ways, 


to split. This usually occurs from not riveting the | purposes. 
area at and near the circumference sufficiently, | cases, yet from observations and experiments made 
although it may-occur from riveting that part of | over a long period I have found that they are not 
the area too much. The line of travel of the ham- | always the best, and that the point upon which we 
mer shouid not be directly vertical but sonfewhat|must rely is the viscosity. The question next 
lateral in a direction from the centre toward the/| arises, How is this viscosity basis to be applied? 
If the countersink is a deep one,/If an oil of very high viscosity, such as castor or 
it is desirable to leave the crank pin sufficiently | rapeseed, were used to lubricate an engine of low 
long, so that after the riveting has proceeded | horse-power, we should in all probability find that, 
some time the surface of the metal which has be-| instead of reducing the friction to a minimum, it 
come condensed and crystallized from the direct | would itself become a source of resistance and in- 
impact of the hammer blows, may be chipped away, | crease the evil. 
leaving a surface that is swollen by the riveting | low viscosity were used to lubricate an engine of 
high horse-power, we shall find that the friction 
a much greater spreading ot the metal without/| would be but slightly, if at all reduced. Hence, 
If in this class of work the riveted | when we come to look at extreme cases, we see that 
piece (as the crank-pin) is not driven in very tight| there exists a very marked connection between 
before riveting, the riveting blows will be apt to jar| viscosity and horse-power. 
Hence it is necessary to occasion- | not suitable for a low horse-power, and, converse- 
The riveting should pro-| ly, a low viscosity is not suitable for a high horse- 
ceed equally all over, as if one side be welded in| power. 
advance of the other it tends to throw the pin out|tremes, so does it hold for every point between - 
When, however, the riveting begins to| them; the viscosity must always keep parallel to 


a good lubricant. One of the next essential points 
is that it shall be properly distributed over the 
surface on which it is required, that just sufficient 
shall be used and all waste avoided; otherwise, 
what would have to be spent in overcoming fric- 
tion will have to be spent in buying oil. Putting 
aside the commoner characteristics of a good oil, 


In riveting, the riveting blows should be given | such as the absence of acidity, either natural or 
with a ball-faced hammer, and delivered with a| artificial, and the absence of gumminess, one of the 
view to stretch the whole end face of the crank-pin | most commonly believed ideas is, that an oil of 
Otherwise the riveted surface will be apt | high specific gravity is the best for lubricating 


Although this may be true in certain 


And conversely, if an oil of very 


A high viscosity is 
And just as the case bolds for these ex- 


the horse-power. The same rule holds with respect 


home in advance so as to bring the pin home and/|to machinery, and to insure perfect lubrication the 
viscosity must gradually increase with the ponder- 


ousness. From this it is clear that economical lu- 
brication does not consist in procuring and using 
the thickest oil possible, but the oil which is best 
adapted to the nature of the machinery, and scien- 
tific mixing likewise consists in compounding oils 
most clearly adapted to the purpose for which they 
are to be used. It is rather difficult to say what 
oils are most suitable for mixing purposes, but it 
may be stated with a tolerable degree of accuracy, 
that the best method is to take a basis of Ameri- 
can mineral oil 885 degrees to 903 degrees sp. gr. 
and add either olive, lard, rapeseed or castor, to 
“work up” the viscosity. Olive and lard, when 
mixed with mineral in proportions 10, 20, 25, and 
so on up to 75 per cent., are about equal in value 
as lubricants of the lighter class of machinery. 
Rapeseed oil in like proportions is valuable where 
the machinery is of a heavier kind, or where the 
lubricant has to be used throughout a works io 
which the machines vary much; but in such a case 
it will be better to divide them into classes, and 
use a special oil for each class. Castor-oil mixed 
with mineral in varying proportions may be used 
in the case of the most ponderous machinery. A 
properly mixed oil is in every case preferable for 
general use to any other oil used singly. 
a ee 

Tue Senate has passed a concurrent resolution 
which favors a reciprocity treaty with Mexico, and 
provides for the first step towards securing such 4 
treaty by requesting the President to bring the 
subject to the attention of the Mexican govern- 
ment. 








Akron and Columbus Railroad. 





and is moved by a screw with reversing action. 
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PRACTICAL MECHANICS. 





How to Figure Speed—The Reason Why. 

In selling machinery, the maker usually recommends that 
it can be run at a certain rate of speed which has been dem- 
onstrated by experience to be most favorable to its success- 
ful operation. To fix upon the relative size of pulleys to 
be used in communicating this motion from the “line shaft,” 
is a calculation which seems to be very imperfectly under- 
stood by the average mechanic. Conversation on the sub- 
ject with a large number of engineers, millwrights and oth- 
ers has led us to think there was a demand for more light, 
and accordingly we offer the following system, the conven- 
jence and accuracy of which has been proved by years of 
practical use. This simple example will illustrate : 

Given, a 20-inch pulley revolving 100 revolutions per 
minute, a belt from which will drive a 10-inch pulley how 
fast ? 

The “rule” laid down in the “books” says, “Multiply the 
diameter of the driving pulley by its revolutions per min- 
ute, and divide by the diameter of the driven pulley.” We 
find no fault with this rule, but would suggest that the 
teacher and text book of the future will be successful in 
proportion as they abound in “reasons why,” and give the 
student principles from which to form his own rules. As 
every rule must be based upon a principle, when one is fa- 
miliar with the latter the former becomes self-evident and 
not easily forgotten. 

The speed of a driven pulley will bear exactly the same 
relation to the speed of its driver as its diameter does to the 
diameter of the driver. 

In the above instance, the driven pulley being smaller, 
let its size represent the denominator of a fraction, of which 
the diameter of the driving pulley shall stand as a ~numera- 


tor, thus : 
20 
— of 100—200 
10 


Or, suppose the diameter of driver was 25 inches, its speed 
180, and a speed of 600 was required, what must be the di- 
ameter of driven pulley ? 

Reasoning: Since the speed must be greater, its diameter 
must, of course, be less than that of the driver. How much? 
As much less as its speed is greater, thus its size will be 


180 75 
—— of 25== — or 7} inches. 
600 10 


This not only leaves less room for a misstatement of the 
problem, but in most cases the multiplications and divisions 
may be made mentally, thus saving time and avoiding liabil- 
ity to error. 

These advantages are of still greater importance where 
intermediate pulleys or “counter” shafts are used to multi- 
ply motion. 


Finish of Guns and Rifles. 

The finish of the various portions whtch make up a gun 
or rifle is effected by valuable machines, which carry drills, 
bits, grinders—or wheel cutters—all made to gauge and test- 
ed thereby, and which drill or open out the internal parts of 
the portion to fit on. These are placed on mandrils, etc., 
corresponding to their internal configuration, and which, 
firmly held there, have their external contour delineated by 
machines fitted with tools which operate as a planing ma- 
chine horizontally, as a slide-rest perpendicularly, or as rap- 
idly-revolving “grinders’’—i. e., toothed steel wheels; the 
amount of “cut” is determined by the “tracer,” which fol- 
lows the contour of the model of the part desired to be cop- 
ied and reproduced. The “tracer” defines the tool cuts, the 
depth of the cut is determined by the model traced, but all 
the machines, however numerous, are simply copying, though 
copying with undeviating accuracy, even to the three-thous- 
andth part of an inch. It is scarcely necessary to assert that 
no hand labour could accomplish such accuracy or such un- 
varying uniformity. There are machines to produce and 
all but finish every part, though the irregular forms of some 
show that their internal and external contours necessitate 
the employment of many different machines. The breech 
action itself is machined, cut and carved all over to the 
greatest nicety. The barrels, accompanied by the machine 
action lock, and furniture, are transferred to the filing de- 
partment, and respectively pass into the hands of the 
“jointer,” filer up and smoother. Then the barrels, with ac- 
tion attached, are farwarded once more to the proof-house 
for definitive or final proof, a test for both barrels and ac- 
tion, If the result is satisfactory, and everything pro- 
nounced to be sound, the definitive proof-mark is added. 
They are then transferred to the warehouse, where they are 
passed over to the “stocker’—with the necessary walnut- 
wood, which forms the stock—who skillfully fits on and 

shapes up the butt and fore part. Next they are passed to 
the “screwer,” who fits all the pins and screws to hold the 





iron and wood together. Workmen then fit the hammers, 
and the barrels are subsequently fine-bored, and, if choke- 
bore, choke-regulated. The barrels are then tested for shoot- 
ing, both as regards pattern and penetration. The number of 
pellets striking a 30-inch circle is always counted, full-choke 
bore giving about 220 pellets in the circle, with a charge of 
1} 02. of No. 6 shot, the cylinder-bore doing from 130 to 140 
pellets, only, in the circle. After having been passed for 
shooting the gun is transferred to the finisher, who takes 
off all the woodwork, chequers the butt and fore part, and 
forwards the ironwork to the polisher, who, in his turn, 
passes it to the engraver. The latter, after having comple- 
ted his artistic task, returns it to the polisher for the pur- 
pose of being hardened and blued. In the meantime the 
barrel has been finally smoothed up, engraved and browned. 
The action in its hardened state, accompanied by the bar- 
rels, then passes into the hands of the “action-freer,’ who 
exercises his skill and judgment in making all the parts 
work easily, reducing the size of the barrels to compensate 
for the swelling of the action in the operation of hardening. 
The hardening process may be thus described: An iron 
pan, about 10 inches by 4 inches, open at the top, is partly 
filled with bone-dust. The action-work, being completely 
embedded in the osseous particles, is put into a furnace, 
where it remains for about an hour, at the expiration of 
which period it is removed and turned out into a vessel 
containing cold water. This operation has the effect of 
thoroughly hardening the surface and imparting the beauti- 
ful colours that are so much admired for the tone and tint 
shown on this portion of the gun. The finisher subsequent- 
ly puts the entire weapon together, and it is finally regulat- 
ed by men specially employed for the purpose, the gun be- 
ing then pronounced complete. 


<-> 
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Riveting. 

The direct crushing strength of wrought iron is generally 
about equal to its tensile strength, in the case of short isola- 
ted bars, but the metal around the rivet hole in a_ boiler 
plate is in a different condition, being supported by the 
surrounding unstrained metal of the plate. Direct experi- 
ments which have been made on plates, with the object of 
ascertaining the crushing strength under these circumstanc- 
es, show on an average the crushing resistance may be taken 
at twice the shearing resistance, consequently, in order that 
the shearing resistance of the rivet and the crushing resist- 
ance of the plate may be equal, the area of the rivet shank 
should be equal to twice the product of the thickness of the 
plate multiplied by the diameter of the rivet. Deducting 
from this the valne of the diameter of the rivet in terms of 
the thickness of the plate, we find that it should be 2} times 
the thickness of the plates. This is the theoretically correct 
size of the rivet, but practically it is found necessary to 
make the rivet somewhat smaller for the following reasons : 
First, if the rivet is given the above size, when we reach 
thicknesses of plate above seven-sixteenths of an inch, the 
rivet becomes too large to be properly closed by hand rivet- 
ing; second, the material of the plate is somewhat injured 
by the punching and cannot always be relied upon to bear 
twice the shearing strength ; third, it would be necessary to 
space the rivets so far apart, to retain equal strength of 
plate and rivet, that it would be impossible to make a steam 
and water-tight joint ; fourth, the plate is more apt to be re- 
duced in thickness by corrosion than the diameter of the 
rivet is, so it is found better to give it an excess of strength 
at the start to allow for wear. For these reasons the diame- 
ter of the rivet is made as small as twice the thickness of 
the plate, and even smaller for the thicker plates. By plac- 
ing rivets in two rows, which is equal to one-half of the 
pitch, a much tighter and stauncher joint can be obtained 
than is possible when they are placed in the form of an 
equilateral triangle as they generally are, which necessitates 
a reduction of the pitch to obtain a tight joint. 

Gold Beating. 
To produce light and dark shades of gold leaf the metal 
is alloyed with silver and copper. The addition of the 
baser metals lessens the malleability, and as the leaf is sold 
by superficial measure, and not by weight, adulteration is 
kept at the minimum. The pure gold having been brought 
to the desired color by the addition of silver and copper, it 
is cast into iugots } of an inch wide and of two ounces 
weight. These ingots are passed between polished steel 
rolls and flattened out into a ribbon of 1-800th of an inch 
thick. It is annealed and cut into pieces one inch square. 
The metal is now about ready for the merciless hammering 
it is to receive from the gold beater, who prepares a pile of 
150 leaves of the metal in layers, with leaves of velium, and 
encloves the whole mass in a double parchment case. 
with a sixteen-pound hammer he beats the pack until the 
inch pieces are increased to four inches square. The next 
movement is to remove the leaf, divide it into four parts 











and prepare another pile or pack, this time using gold beat- 








Now, | 


ers’ skin instead of vellum, and enclosing it as before in a 
parchment case. This pack is beaten with an eight-pound 
hammer; another quartering produces 2,400 leaves, leaving 
an area of about 190 times that of the ribbon, or the thick- 
ness of 1-200,000th of an inch. The marvelous malleability 
of gold is shown by the fact that an ounce of it has thus 
been beaten out or extended to a surface of nearly 100 
fue feet. 


os 
Annealing of Soft tron. 

The annealing of wrought iron is not often necessary, and 
when it is done it is one of the simplest mechanical pro- 
cesses—a heating for a limited period and a gradual cooling. 
But hard cast iron requires a long-continued heat to soften 
it. In some establishments where very minute iron castings 
are made, it is absolutely necessary to anneal them, even 
when they are not to be subjected to any tool processes, 
The mere attrition and collision of the tumbling barrel 
would reduce them to fragments. As they come from the 
sand mould they are as brittle as unannealed glass. To an- 
neal these castings, they are packed in cast-iron boxes with 
coarse sand—ordinary quartz sind—and submitted to a good 
red heat for forty-eight hours, and then allowed to cool 
gradually. The heat is not sufficient to fuse the sand, nor 
even to efface the sprew print or round the sharp corners of 
the castings. The sand is merely vehicle for the heat and a 
means of retaining it, and this annealing is similar to that 
of wrought iron, or of steel. 





Cleaning Horses by Steam. 

A curious machine, which cleans horses by steam, is in 
daily use at the Third avenue railroad stables, New York 
City, replacing the currycomb. Its standard rate is 100 
horses in ten hours, but it has cleaned 122 between 73 A. M. 
and 5.40 P. M., with an hour’s intermission for dinner. To 
test it extra speed was put on, and one horse was actually 
cleaned in Im. 15s., and more thoroughly than by the ordi- 
nary process. The horse is led under a bar, from which 
depend on each side of him arms with universal joints. 
Turning on the arms are brushes a foot in circumference, 
These are revolved by steam through the arms and cross 
bar at an ordinary rate of 800 revolutions a minute, which 
can be increased to 1,000. A man on each side takes hold 
of the arm close to the brush, and applies the brush to the 
horse. The steam that whirls the brush makes a noise a 
good deal like the hissing of a hostler. The universal joints 
allow the arms and brushes to be moved in any direction. 
Beginning at the head, the men move the brush along the 
sides, back, and belly, and down the legs of the horse to the 
feet. A cloud of dust arises in the air, and in two minutes 
the horse looks like a different creature. The horses were 
a little nervous at first, but after a few seconds all appeared 
to be pleased with the operation. At the Third Avenue 
Railroad stables it takes six men 13} hours to clean or half 
clean 128 horses by the ordinary process. If the steam 
brush is passed over the horse at a moderate speed once, 
each square inch is actually brushed more than if an ordi- 
nary brush had been passed over it 400 times. The dust 
settles on the floor, accumulates rapidly, and is shovelled 
into a wheel-barrow and carried away. 





THE track of the New York, Chicago and St. Louis Rail- 
road is now laid from Hammond, Ind., west 31 miles; from 
Ft. Wayne east to Vermillion, 0., 150.34 miles; from Cleve- 
land, O., east to N. Y. east five miles. This is a total of 
375.04 miles, making 60.66 miles laid since our last report. 
Between Ft. Wayne, west, and Hammond, Ind., east, there 
is a small gap, about three miles, which is delayed by heavy 
work. From Vermillion, 0., to Cleveland, the distance is 
about 36 miles, on which the grade is now finished, and 
tracklaying will be pushed. In Cleveland, the heavy earth 
work is well advanced ; the masonry for the double track 
viaduct is about finished ; and the erection of iron work 
will be commenced at once. Eastof Cleveland, track is laid 
from the Cleveland & Pittsburgh crossing to Nineteeth street, 
Frie, Pa., and is also being laid from Brocton, N. Y., east. 
Ballasting is progressing rapidly; several fine gravel pits 
having been purchased, and seven steam excavators are at 
work loading the cars, which are unloaded by several ballast 
unloaders. 





(ewe 

TRAMWAYs.—Consul Segrave, in his report upon the 
trade and commerce of Nantes, states that city possesses an 
admirable system of tramways, worked upon the compressed 
air system, and although used in the busiest portions of the 
town, no serious accident has occurred. The quays are at 
all times crowded with every description of vehicles, yet 
horses seem to pav no special attention to the cars and to 
work quietly besidethem. The engines there draw two cars 
capable of holding fifty passengers each. 
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"RAILROADS AND TRAFFIC. 





A parry of capitalists have been quietly perfecting the 
details for several weeks past, of a new and important line 
of railroad, a continuance of the Wheeling & Lake Erie 
system, to extend from Wheeling to the extreme northwest- 
ern part of Ohio via Coshocton and Mt. Vernon. The pro- 
jectors are men of capital and experience, and the road will 
be almost an air line from the best coal fields of Southwest- 
ern Ohio to the lumber regions of Michigan. The title of 
the corporation for which a charter has been obtained, will 
be known as the Mt. Vernon, Coshocton and Wheeling Rail- 
road. An old canal bed will be utilized. 

In consequence of the strike of coal miners in the Del 
Roy district, the coal traffic on the Connotton Valley Rail- 
way has been materially lessened. The endeavors of the 
miners of some of the mines to go to work at 60 cents per 
ton were frustrated by threats of personal injury from 
Welsh miners, who were determined to hold out for 70 cents. 


At the regular monthly meeting of the board of directors 
of the Baltimore and Ohio Railroad Company, semi-annual 
cash dividends of 5 per cent. were declared on the stock of 
the main stem and of the Washington branch, leaving a sur- 
plusof upward of $600,000 of net earnings, which are being 
applied for purposes of construction. 

To date $15,000,000 of Northern Pacific preferred stock 
has been cancelled, by being received at par payment for 
land purchased from the company. This leaves $36,000,000 
outstanding. 

Rumor still insists upon the early consolidation of the 
New York Central and Lake Shore Railways, and now adds 
that the Chicago & Northwestern is to be included in the 
consolidation. 

A COMPANY proposes building a line of embaukment for 
a railroad five feet above high water mark, running along 
the'-east side of the Mississippi River, from Memphis to 
Vicksburg, thus forming at once a levee and roadbed, Gov- 
ernment guaranteeing the bonds. 


Ir is now charged that the Grand Trunk is no longer 
disposing of old contracts, but is cutting the regular tariff 
rates. 

Tue Elevated Railway Companies of New York will 
offer no opposition to the reduction of their fares 100 per 
cent. by the Legislature. 


J. H. WE tt has brought suit against John McKechney on 
a promissory contract for building the Ohio and West Vir- 
ginia Branch of the Columbus, Hocking Valley and Toledo 
Road. The petition sets forth that McKechney, on July 
11th, 1881, received from Miller, Thomas & Co., and Orlando 
Smith, $69,000, and asks for an order of attachment on 
Samuel Thomas, W. N. McCracken and others. Other or- 
ders are put in, making a total of $162,641. When this road 
was sold to the Cleveland Syndicate, a year ago, Deshler, 
Smith, Green and Thomas owned most of it. It is said that 
they have had trouble in the distribution of the proceeds of 
the pool, and that Thomas has prepared to bring suit for 
$110,000 claimed to be due. 


THE circular issued by the trunk lines of a change in 
rates upon live stock and dressed beef, has been cancelled. 


A RAILROAD attorney stated at Akron that the attorneys 
of the Cleveland, Akron and Columbus, late Cleveland, 
Mount Vernon and Columbus Railroad, were greatly em- 
barrassed by a recent decree of the District Court, ordering 
a new sale of the road, because the previous sale was hur- 
ried ‘through pending an appeal by the Trustees of the 
Pennsylvania Railroad bondholders. The effect will be a 
readvertisement and reselling of the road; but just how 
this will be accomplished, and how the road will be operated 
in the interim, is causing much trouble. It is believed, how- 
ever, that the legal obstacles. will be removed in time, and 
that the Holland bondholders will once more come into pos- 
session of the property. 


Work on the New Orleans Pacific is very steadily prose- 
cuted. It has not suffered much from high water. 


Tue New York Central & Hudson River has four contin- 
uous tracks from Albany to Buffalo. 


Tue Cuyahoga Valley Railway stockholders held their 
annual meeting in Cleveland on Wednesday last. The 
total earnings for 1881 were $275,673; less operating ex- 
penses, $151,915; net earnings $123,757. The deduction 
for income tax of $4,798 and interest on bonds of $118,959, 
left a balance of $6,959, 


A NEw thing in Chicago is the Accommodation Car Com- 
pany, which has begun operations there with a capital stock 
of $1,000,009, divided between the patentee, T. T. Prosser, 
and F. F. Cole, areal estate man. The object of the com- 
pany is to build and equip a thousand cars and put them 


wheel clamps. 
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MINES AND MINING. 








Tue Richards copper mine, in the Blue Ridge, Page 

county, which has not been worked for many years, is again | 
the seat of activity. A mining camp has been formed 
cabins erected, blacksmith and cooper shops put in opera- 
tion, and a magazine for the storage of dynamite, fuses, &c., 
is now being constructed. The ore, of which a large amount 
is already out, will be assorted, barrelled, and shipped to 
Baltimore for reduction, at an early day. 





Eacu week, says the N. Y. Mining Record, produces a crop 
of Comstock assessments with the result of making legiti- 
mate owners of stock feel very gloomy, and it appears now 
to be a question how much longer this thing can be kept up. 
The market for Comstocks here has followed, in a great 
measure, the daily quotations received from the Pacific 
Coast. 

From present indications Coltsville, O., and the country 
to the east of it, bids fair to be the future coal region of that 
section. Andrews and company have several farms leased 
near the State line, among which are those of Ambrose 
Shields and H. S. Boyd, of New Bedford. We understand 
that steam drills will soon be set to work. _ A few miles fur- 
ther to the east, on what is known as the five hundred acre 
tract, Youngstown capitalists have three sets of drills at 
work, and have discovered a four foot vein of coal atadepth 
of ninety feet, which, though not block, is of a superior 
quality. This territory lies along the projected line of the 
Pittsburgh and Western Railroad. Between Bedford and | 
Hubbard most of the land is under lease, along a revived | 
branch of the Lake Shore from there to New Castle. Messrs. 
Miligan and Allen, who opened a successful mine on the 
David Stewart farm, near Youngstown, have organized a 
a prospecting company, and will confine their operations to 
that township. 


THE dividends of the Tombstone Mines, Akron, for the 
first quarter ending March 31st, amounted to $612,500. The 
bullion yield was $475,405, the balance of the dividends | 
being paid out of surplus funds. 


A CORRESPONDENT of the N. Y. Mining Record writes 
from Placerville, Col. Within the limits of Eldorado 
county, exist miles and miles of lava-capped gravel hills, 
rich in the precious metal. These deposits are being worked 
to some extent, with good results, but only a tithe of these 
rich deposits have been even prospected. Extending across 
the country, say ten miles east of Georgetown, and to the 
eastward of Volcanoville, is a belt of country in which a 
pick has not been struck. Indications are abundant of the 
hidden wealth, but the easier mines have been worked in 
past years, and the fact of the depth and expense of open- 
ing these deep deposits, has preserved them from the Chi- 
nese. 


Tue following Lake Superior Copper Mines have sent in 
the figures given below, representing their yield in March: 
Calumet & Hecla, 1,825 tons; Atlantic, 151 tons; Franklin, 
150 tons; Allouez, 101 tons; Pewabic, 73 tons; Grand Port- 
age, 38 tons, making a total of 2,339 tons. 


THE Silver Bell Mine, Dakota, which has two short tun- 
nels, forty and twenty-eight feet, and two shafts twenty-five 
and thirty feet in depth, discloses large quantities of native 
silver sulphate. The assay gave the astonishing result of 
$6,966,775 ounces of silver and 5,825 ounces gold, equaling 
$7,92,318 in gold and silver to the ton. As the specific 
gravity of this ore could not be less than four, eight cubic 
feet would make a ton, and we have the astonishing result of 
a cubic foot yielding nearly, if not quite, $1,000 in gold and 
silver. This ore is found within twenty-five feet of the sur- 
face. 


THE first locations made in the Tombstone district, Ari- 
zona, were made in 1878. There are now over 1,000 loca- 
tions or claims in the district, and upward of 2,500 inhabit- 
ants. The output of the precious metals, gold and silver, 
up to January Ist, 1882, aggregates $7,359,200, and over 
$3,000,000 have been disbursed in dividends. 

A FouR-Foot vein of coal has been discovered in Ross 
county, Ohio, and preparations are making to open the first 
coal mine ever operated in the county. 


THE Department of Internal affairs of Pennsylvania has 
just issued the annual report regarding mining in that State. 
A recapitulation for the tabulation of anthracite coal for 
1881 is as follows: The total number of collieries, 319 ; 
average number of days worked during the year, 275,01; 
total number of employees, 75,169; total amount paid in 
wages during the year, $27,454,781.36 ; total. production of 
anthracite for 1881, tons, 27,929,128,18; average amount per 





upon the streets of Chicago. The car, mounted in the mid- 


’ | to $1,500 per ton. 
| order, and promises rich results. 


dle upon a truck which sits on four wheels, each about bie’ per employee, 373 tons. There are 382 bituminous collieries 

foot in diameter, which are held only to the car by a set of | in Pennsylvania—These employ 35,530 men and their pay 

| roll amounts to $14,540,057, annually. Their .total. annual 
production aggregates 15,692,023 tons, while the 6,640 coke 
ovens in blast last year turned out 2,176,403. 


At the Baltimore and North Carolina Mine, N. C., a new 


vein has been opened at a depth of 130 feet, which is two 
| feet wide, and specimens analysed pan out frem $900 to 


This mine is said to be in fine working 


THe Homestake Mining Company will pay, on the 25th 
inst., their usual monthly dividend, this time raised to forty 


cents a share, and aggregating $40,000. Total of forty-four 


dividends, $1,330,000. 
THE Deadwood-Terra Mining Company paid their seven- 
teenth monthly dividend on the 20th instant, one of fif- 
teen cents ; aggregating $30,000. Total of dividends, $650,- 
000, 
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MISCELLANEOUS RECEIPTS. 








Frour Paste.—Flour, 4 0z.; water, 1 pt.; nitric 
acid 40 minims; oil of cloves, 5 minims;: carbolic 
acid, 5 minims; thoroughly mix the flour and 
water, strain through a sieve, add the nitric acid, 
apply heat uatil thoroughly cooked, and when 
nearly cold add the oil of cloves and carbolic acid. 


A Strona Cement.—One of the strongest ce- 
ments, and very readily ‘made, is obtained when 
equal quantitics of gutta percha and shellac are 
melted together and well stirred. This is best 
done in an iron capsule placed on a sand bath, and 
heated either over a gas furnace or on the top of a 
stove. It is acombination possessing both hard- 
ness and toughness, qualities that make it particu- 
larly desirable in mending crockery... When this 
cement is used the articles to be mended should 
ce warmed to about the melting point of the mix- 
ture, and then retained in proper vosition until 
cool, when they are ready for use. 


To Make A Strone MvucittacGe.—Persons are 
often at a loss for very strong mucilage, having 
sufficient power of tenacity to fasten sheets of 
pasteboard together. The following cement is 
recommended by a scientific authority; it bas the 
additional advantage of being waterproof: Melt 
together equal parts of pitch and gutta percha. 
To nine parts of this add three parts of boiled oil 
and one-fifth part of litharge. Continue the heat 
while stirring until a thorough union of the ingre- 
dients is effected. Apply the mixture hot or some- 
what cooled, and thinned with a small quantity of 
benzole or turpentine oil. 


Goop GrouNnD FoR JAPANNING.—A good black 
ground for japanning is prepared by grinding fine 
ivory black with a sufficient quantity of alcoholic 
shellac varnish on a stone slab with a muller until 
a perfectly smooth black varnish is obtained. If 
other colors are required the clear varnish is mixed 
and ground with the proper quantity of suitable 
pigments in a similar manner. The following are 
good common black grounds: (1) Asphaltum, 1 
tb.; balsam of copaiba, 1 fb.; oil of turpentine, q. s. 
The asphaltum is melted over a fire, and the bal- 
sam, previously heated, is mixed with it; the mix- 
ture is then removed from the fire and mixed with 
the turpentine. (2) Moisten good lampblack with 
oil of turpentine, and grind it very fine with a 
muller on a stone plate; then add a sufficient quan- 
tity of ordinary copal varnish and rub well togeth- 
er. (3) Asphaltum, 3 0z.; boiled, oil, 4 quarts; 
burnt umber, 8 oz.; oil of turpentine, q. s.; melt 
the asphaltum, stir in the oil, previously heated. 
then the umber, and when cooling thin down with 
the oil of turpentine. An extra black is prepared 
from—amber, 12 0z.; asphaltum, purified, 2 0z.; 
boiled oil, $ pt.; rosin, 2 oz.; oil of turpentine, 16 
oz.; fuse the gum and rosin and asphaltum, and 
the hot oil, stir well together, and when cooling add 
the turpentine. A white ground is prepared from 
copal varnish and zine white or starch. From one 
to six or more coats of varnish are appHed to the 
work in japanning, each coat being hardened in 


=s? 


the oven before the next is put on.— Engineer. 


To Renper Ciota Warterproor.—In the Rei- 
mann process for rendering cloth waterproof, the 
fabric is passed slowly by machinery through 4 
tank «divided into three compartments, the first 
containing a warm solution of alum, the second 4 
warm solution of lead acetate, and the third pure 








ton paid in wages, $1,0655; average amount of coal produced 





water which is constantly renewed. 
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FACTS 
For Machinists, Manufacturers and Others. 





VaLue oF THE INpDicator.—There can be - but 
little doubt that the more frequent application of 
the indicator to our engines in the West will de- 
yelop some startling facts, and will, if the record 
be heeded, occasion no insignificant saving. In 
gome of our Western cities coal is so compara- 
tively cheap that a very low grade of expansion is 
found to be most economical and is frequently re- 
gorted to. Now, since with the institution of ex- 
pansion came the use of the indicator, it is not ap 
unpopular error, that when the grade of expansion 
is low, the use of the indicator becomes propor- 
tionally valueless. We had occasion lately to ex 
amine some cards, which we are forbidden to pub- 
lish, but which, if presented, might well serve as a 
text for an extended sermon on the value of the 
indicator, were it not that the mere inspection of 
the cards themselves would prove the most elo- 
quent sermon desirable. The steam supply and 
exhaust pipes and ports were evidently much too 
small, and all the valves leaked and were wrongly 
set, as evidenced by a fall of pressure from 100 

unds, in boiler to 50 pounds in entering the cyl- 
inder, by “wire-drawing,” by an expansion line, at 
only two expansions, which was a straight line far 
above the hyberbolic iine throughout, by an exces- 
sive back pressure and a compression line starting 
before one-half the return stroke was completed, 
with admission of steam during such compression, 
and a compression to a pressure above that of the 
pressure of steam at admission. Altogether the 
card might have been considered in the light of a 
“curio” (if it was not considered typical of others) 
and the valve gear was in the most dilapidated 
condition. The engine evidently consumed 2} 
times the amount of coal it ought to have con- 
sumed. Even at $1 to $2 per ton of coal, a saving 
of $3,000 to $6,000 or more a year would have been 
occasioned in the coal account for a number of 
years past by an earlier application of the indi- 
cator, and either remedying the detects of the old 
engine, or consigning it to the scrap-heat and pur- 
chasing a new engine. Nothing pays better than 
the application of the indicator; every large en 
gine ought to have it a permanent fixture, and 
smaller engines ought also to be provided with it, 
or indicator cards be taken from them by an ex- 
pert at least once annually. If the card shows the 
engine to be in good order, it is worth the outlay 
to know this fact, and if it shows the existence of 
some defect, the defect need be but very small for 
its speedy remedy to far outweigh the expense of 
the application of the indicator. It is our own im- 
pression, that it will not be many years before the 
purchase money of an engine will include the price 
of an engine indicator and rig, unless otherwise 
ordered, same as oil-cups are now included in the 
price of engines. Itis but just to add that as far 
as our experience goes, this would meet the ideas 
of the most prominent engine builders, all of whom 
justly appreciate the value of the indicator, and 
wish to ensure the most economical performance of 
their engines.— Amer. Engineer. 


PRESERVATION OF IRon.—A novel way of preserv- 
ing the surface of iron has just been discovered. 
The treatment is as follows: The iron is subjected 
tothe action of diluted hydro-chloric acid, which 
dissolves the iron, and leaves on the surface a pel- 
licle of homogeneous graphite, which adheres well 
to the surface of the iron. The piece to be pre- 
served is next treated, in a hydraulically closed 
receiver, by hot or cold water, or better, by steam, 
insuch a manner as to completely dissolve and 
tfemove the chloride of iron formed. Finally, the 
plece of iron is left to dry in the receiver, from 
Which all liquid has been removed; a solution of 
taout-chou, gutta percha, or gum-resin in essence 
of petroleum is ther injected. On the essence 
ing evaporated, there remains a solid enamel- 
like coat on the surface of the iron. Instead of 
Previously eliminating the iron coat, it may be 
utilized in forming a kind of vitreous enamel. 
For this purpose the iron is immersed, after treat- 
ment with the acid, in a bath of silicate and borate 
of soda. A very pure and brilliant silico- borate of 





ton is formed, which closes up the pores of the 
metal. As to the disengaged chlorine, it combines 
with the free soda, forming chloride of sodium, 
Which remains dissolved in the liquid. Thus the 
important question of the preservation of iron ap- 


Pears to have been brought another step towards 
solution. 


Userut Hints.—The Canadian Manufacturer 
remarks: It is not beyond the range of possibility 
that steam engines may yet be built capable of 
working on one pound of coal per horse-power per 
hour, and surely within the future something 
better will yet be discovered. But, without wait- 
ing for that, much can be done to make engines 
as we now have them more economical. The most 
common sources of loss in an engine are conden- 
sation in the pipes and cylinders, leakage at the 
valves and piston, improper setting of the valves, 
excessive back pressure, etc. How are these to be 
discovered and corrected? A _ well conducted 
test of the amount of fuel consumed, quantity of 
water evaporated by the boilers, and amount of 
power given off by the engines as shown by in- 
dicator diagrams, will usually discover the real 
condition of the engine, etc. An engine giving off 
a total of 60 horse-power was found by the indi- 
cator diagrams to be using 25 horse-power to get 
rid of the exhaust steam from the cylinders, and 
had been working in this condition for years, 
the loss of so much power never having been even 
suspected till the indicator diagrams revealed it. 
Many engines are running in this country, close 
beside streams of water, and exhausting the steam 
into the air, when by the addition of a condensing 
apparatus a large increase of power could be ob 
tained, or a saving of fuel effected. In an engine 
taking steam at 60 pounds pressure, and cutting 
off av half stroke, the gain of power by condensing 
would be about 324 per cent, of which 24 per cent 
would be required to drive the air pumps. In- 
stead of adding a condensing apparatus, itis some- 
times more profitable to use the exhaust steam for 
heating purposes, either work rooms, drying 
rooms, or water; and the question comes up, how 
much heat is available from exhaust steam? More 
than 100 years ago it was observed that steam at 
the temperature of boiling water gave out a large 
quantity of heat while being condensed into 
water which still showed the same temperature. 
It was also clearly established that water 
of 212° temperature could not be converted into 
steam of 212° temperature without the addition 
of a large amount of heat, and to this was given 
the name ‘latent heat.’ More modern experiments 
have shown that while the addition of 152 
units of heat to a pound of water at 60° will 
make it water of 212°, other 966 units must 
still be added to make it into steam of 212°. 
Nearly the whole of this quantity, and indeed 
often much more, remains in the exhaust steam, 
and is released from the steam while it condenses 
into water, and ought not to be allowed to go to 
waste, where it can be put to any useful purpose. 
Sometimes the attempt to use exhaust steam for 
heating purposes has proved a loss instead of a 
gain, owing to the unskilful manner in which it 
was done, the loss of power from increased back 
pressure having been greater than all the gain of 
heating; but where the apparatus is properly con 
structed there need be no increase to back 
pressure. 

Sinilomnshenedniligs Daceaaceaienassltt teens 

HARDENED STEEI..—The well-known fact that 
steel is of less specific gravity after hardening has 
given rise to varied explanations as to the cause, 
but it seems no unnatural result when viewed in 
connection with the general experience with other 
metals under, heat treatment. It is indeed a mat- 
ter of surprise that so much doubt and difference 
of opinion should exist. In tempering or harden- 
ing, the steel is heated to the required temperature 
and then dipped into the hardening fluid, and thus 
undergoes a rapid cooling process. The effect of 
the rapid cooling is to hastily set the outer surface 
of the steel with a slight contraction around the 
hotter and still expanded metal within, leaving the 
volume of the steel a trifle greater than if all the 
molecules had been cooled simultaneously and al- 
lowed their own share in contraction, which would 
have the effect of a gradual cooling of the steel, 
when the metal would have returned to its original 
constitution prior to heating. It is for the same 
reason that a steel bar being heated and one face 
only dipped into the cooling or hardening fluid 
will be longer on the tempered or cooled face than 
on the untempered face, demonstrated in the bend- 
ing of the bar, the hardened portion being the 
outer or longer surface of the bend. The tempered 
face is cooled suddenly and “set” while the bar is 
still of nearly a length due to the expansion of 
heat and the rest of the barin cooling has gradually 
a tendency to shrink or contract normally, but is 





affected by the set condition of the tempered por- 


tion. The bar, if of wrought iron, would not show 
as great a bend as if of steel, owing to the fact of 
wrought iron being a somewhat better conductor 
of heat, and to the greater freedom of action in the 
molecules of wrought iron thon those of steel. The 
result of a similar treatment of copper (gold or 
silver) would be much less marked than in either 
steel or wrought iron, with correspondingly less 
variation in specific gravity, the heat conducting 
powers and freedom of molecular action of the 
former metals being much greater than of iron or 
steel. Glass or porcelain being very poor conduct- 
ors of heat and the molecules having little freedom 
of action, snap asunder under the same treatment. 
To recapitulate: The specific gravity under the 
circumstances mentioned above would vary in- 
versely as the power of heat conduction and free- 
dom of molecular action of the various metals or 
substances experimented upon.—American En-’' 
gineer. . 
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Pia Iron.—Gray forge, is used in rolling-mills .' 
t> make merchant iron, structural iron, plates, ete. 
Foundry irons pass through the cupola only when 
they are reduced to a molten state, and at once 
turned into castings; but gray-forge pig is broken 
up, thrown into a boiling furnace in 500 pounds 
charges, more or less, and then, after melting, is 
subjected to the careful and skilful manipulations 
of the puddler from one and a half to two hours, 
after which the spongy mass is passed through - 
the rolls. The purpose of this laborious operation 
is to eliminate the deleterious elements still 
further required to obtain the fibrous nature 
characteristic of rolled iron. Neutral iron is 
made out of either a neutral ore or out of a mix- 
ture of red short and cold short ores. It has less 
carbon than foundry, and greater tensile strength, 
and corresponds to Staffordshire, but differs from — 
it in possessing greater strength and less silica 
and phosphorus. The Middlesboro’ iron is used 
largely for rails and ship-plates, and is mixed 
with red short iron to produce a desirable grade of | 
merchant bar. Much of English iron is cold 
short, because of the presence of phosphorus, and 
hence is not in favor among American Consumers, 
Americans have become accustomed to a superior 
quality of iron, less liable to variation in strength. 
For the construction of water and gas pipes, Eng- 
lish iron is often used to advantage, because great 
strength is not required. Bessemer pig, is com- 
paratively a new product, and is divided into 
three grades, Nos. 1, 2, and 3, according to the 
amount of carbon contained. Bessemer iron is 
non-phosphoritic, and must be made of ores that 
will yield iron containing not over 1-10 of 1 per 
cent of phosphorus in the pig after reduction, 
Titantic acid often exists, and hardens the iron to 
an undesirable degree, and, when it occurs, it is an 
unwelcome and also unmanageable element. The 
largest deposits of Bessemer ores are in Spain, 
Algeria, the island of Elba, the Lake Superior re- 
gion, Missouri,and the Cornwall ores of Leb- 
anon, Pa. There are other deposits, and some 
of them give promise of profitable development. 
The cost is increased by scarcity in the face of an 
extraordinary demand, and also by reason of the 
distance between sources of supply and points of 
consumption. The present market value ranges 
from $6 to $10 per ton. These ores are used in 
the Bessemer steel rail manufacture almost exclu- 
sively, and are so name d because they are chiefly 
used in the process invented by Sir Henry Bes- 
semer, which greatly reduces the cost and labor of 
manufacture.—Bradstreets, 
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ComBusTIBILITy or Iron.—The combustibility of 
iron has been demonstrated by Prof. Magnus, and 
is susceptible of proof in the following manner: 
The pole of a good-sized magnet is approached to 
a mass of iron filings, a bunch of which readily 
attaches itself thereto. In this condition, being 
not only in a highly comminuted state, but carry- 
ing a large quantity of air mechanically entangled 
in the loosely aggregated mass, the iron is in so 
favorable condition for combustion that the ap- 
proach of an ordinary spirit lamp is sufficient to ' 
inflame it—in fact, it burns readily and continu- 
ously, like any ordinary combustible. 
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Woopen shoes are. worn in the West, and 
enough of them ere sold te keep a large manufac- 
tory going at Green Bay,, They are cut out of 
green bass-wood, smoked and dried like hams, and 





sold at 25 cents a pair. 
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Busters on Borter PLates.—Blisters are one of 
the most common defects met with, and one of the 
moat difficult to guard against in the selection of 
boiler plates. A very careful inspection of the 
plates will sometimes discover imperfect welding 
between the different lamine of a plate, which 
would almost certainly develop into a blister under 
the influence of the intense heat to which it is 
subjected in the furnace of a steam boiler. The 
most common way to search for auch defective pla- 
ces, is to tap the sheet lightly all over with a small 
hammer. This must be done on both sides of the 
plate, for sometimes the defect ties so near the sur- 
face that an examination of one side of the plate 
will fail to reveal it. When there is doubt in re- 
gard to the quality of a plate and the preceding 
test fails to resolve it satisfactorily, the plate may 
be suspended by the corners by means of cords, 
and the upper side evenly sprinkled with sand, 
and then the under side being tapped lightly with 
the hammer, the movement of the sand will reveal 
the presence and locality of the defect. In many 
cases, however, in spite of all precautions, defect- 
ive sheets will be put into boiler shells, and when 
they are exposed to the action of the furnace heat 
blisters are sure to result. In many cases blisters 
never become serious; after attaining a certain 
size they cease to enlarge, and remain so for years. 
In other cases, however, they continue to enlarge 
rapidly, and unless their progress is arrested, se- 
rious trouble may result. When a blister appears 
on a boiler-plate it should be carefully examined 
at once, by someone whois competent to judge of 
its probable thickness, and form an opinion as to 
whether it may be likely to lead to serious conse- 
quences or not. If it is of a serious nature, it 
should be at once smoothly trimmed off with a 
chisel. This will generally, but not always, pre 
vent further spreading and mischief. Sometimes 
they will continue to spread after they are trim- 
med, and penetrate the plate so deeply that they 
have to be cut out, and a patch put on the plate in 
their place. Cases have been known where. even 
after these extreme measures have been resorted 
to, the blistering has continued beyond the edge of 
the patch to such an extent as to necessitate the 
removal of the entire sheet. Blisters are liable to 
occur on any part of a boiler-shell which is ex- 
posed to the action of the heated products of com- 
bustion, but the furnace plates are oftener affected 
than any other part, for there the heat is greatest. 
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MINERAL AND VEGETABLE O1Ls as LuBRICANTS.— 
Mineral oils, of proper specific gravity, lubricate 
as effectually for a lengthened period of time as 
vegetable or animal oils do when but freshly ap 
plied. The lubricating power of mineral oils in- 
creases in proportion to their specific gravity: 
therefore, on’ all heavy machinery, where friction 
has to be overcome under great pressure, the heav 
iest oils should be used. Mineral oils which are 
properly manufactured, and consequently free from 
gum and acid, retain their lubricating power un- 
changed in all temperatures so long as there is any 
oil on the bearings. Vegetable or animal oils, on 
the contrary, however pure they may be, gradually 
lose their lubricating power, owing to their combi- 
nation with the atmospheric oxygen, which causes 
them to hecome thick, guinmy, and fivally dry — 
thus necessitating the frequent and thorough 
cleaning of bearings and shafts. Mineral oils 
have no tendency to oxidate, and consequently do 
not gum ordry. Of course, we only speak here of 
the heavy oils, the oils of small specific gravity 
being unsuitable for lubricating purposes. Vege- 
table and animal oils chill and become solid with 
slight cold, while mineral oils remain liquid in the 
coldest weather, severe frost causing them to be- 
come somewhat thicker, but never solid. The 
principal reason, however, why animal an: vegeta- 
ble oils should be superseded by mineral is the 
destructive etfect of the former on the iron parts of 
the machinery. There are various causes for this. 
As already stated. fats consist of a combination of 
fat acids and oxide of glyceryl. This combina. 
tion, by the action of water or steam, becomes 
decomposed, setting free the oxide of glyceryl. (It 
is in this manner, and based on this theory, that 
stearine is manufactured.) The same decompo- 
sition also commences, though slowly, in ordinary 
temperatures, through contact with the atmos- 
pheric moisture. The acids thus generated exer 
cise a corroding influence on the iron, forming 
what is called metal soap. The iron gradually 
becomes porous, and in time is destroyed. To this 
injurious influence all parts of machinery are sub 


as well as the peuple generally, will have reason to 





jected, whether they come in contact with steam or 
not. The affinity of oxide of iron to the acids of 
fat, is so great that, chemically speaking, the iron 
corrodes immediately it is brought into contact with 
fat. 

Western Farmers.—The financial condition of 
the country, the volume of business, and, to a 
large extent, the range of prices, says the Boston 
Commercial Bulletin, are absolutely dependent up 
on the condition of the farmers of the country. 
They constitute nearly half the population, and. 
according as their fortunes are prosperous or ad- 
verse, there will be activity and hope in the busi- 
ness circles of the conntry. In this connection, it 
is a noticeable fact that American farmers have 
for once, at least, enjoyed the privilege of buying 
in a cheap and selling in a dear market; and it is 
estimated by competent writers on the subject that 
they have realized fully 15 per cent. more on the 
value of their produce than they formerly did, and 
that during the past six years they have realized a 
net increase of $1,800,000,000 upon their former 
income. Hence it is that the farmers, especially 
in the West, have now become forehanded and are 
not inconvenienced hy the incubus of mortgages, 
but have been enabled to add improved imple- 
ments, fencing and building materials to their 
stocks cf personal property, and generally feel 
more independent and prouder of their broad acres. 
If the foreign demand for American products in 
the years to come, coupled with good crops, shall 
reach only one-half or two-thirds the amount of 
the last two or three years, the American farmer 


give thanks. 
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Incot Iron.—At the last meeting of the Society 
of Arts, Boston, held at the Institute of Technol- 
ogy, Professor Whittaker stated that the chief 
requisites were ductility, uniformity, strength, 
durability and cheapness. Several metals in use 
for this purpose at the present time were described. 
Cast iron was declared to be unsatisfactory be- 
cause its strength is uncertain, its quality varies, 
and it is liable to crack, and it does not give warn- 
ing of an over-strain. The objection to the wrought 
iron used lies mainly in the fact that it all contains 
more or less dirt mechanically mixed in the inte- 
rior or as scale on the exterior and fhe dirt will 
remain whether the iron is drawn into bars or 
rolled into plates, and when rolled out the dirt is 
liable to form patches. When this iron is used as 
boiler plates the dirt patches obstruct the passage 
of heat and cause over-heating of the remainder 
of the plate and thus weaken it. These patches 
can be removed by careful testing, but the iron 
then becomes too dear. In order to secure the 
most satisfactory results a metal must be em 
ployed which fulfils all requirements noted above, 
and the best metal for this purpose, the Professor 
claimed, was that called ingot iron or homogeneous 
steel, or what is known as Benzon steel made oy 
the open-hearth precess of which an interesting 
description was given. It was shown that by this 
process the metal became far more ductile and able 
to bear a far greater strain, and also that it can he 
made much cheaper. A description of a series of 
tests of this metal by the Naval Board at Wash- 
ington was given which seemed to abundantly bear 
out the Professor’s statements. . 
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Dimensions OF Bor_ers.—Different makers differ 
in their rules for dimensions of boilers. The fol. 
lowing estimates, however, are safe: For each nom- 
inal horse-power a boiler should have 1 cubic foot 
per hour; 1 square yard of heating surtace; 1 
square foot of fire grate surface; 1 cubic yard ¢ca- 
pacity; 28 square inches flue area; 18 inches over 
bridge. For cylindrical double flue boilers, an ap- 
proximate rule is: 

Length x diameter 





== Nominal horse-power. 
6 
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SPIEGELEISEN AND Ferro-ManGanese.—lIt is re- 
ported that about 150,000 tons of spiegeleisen and 
ferro-manganese ore are used each year in the Uni- 
ted States in making Bessemer and open-hearth 
steel, and it is chiefly imported as metal. It is also 
said that we have fuel and labor enough to pro- 
duce this alloy within our own borders, from the 
large manganese deposit in the Southern States, 
which is now sent abroad and returned as ferro- 


ITEMS OF INTEREST. 


Tae Welland Canal was opened on the 20th 
inst. 


Dr Genny, the California wheat king, has. seed. 
ed down 60,000 acres this season. 


A Locomotive lives ahout 30 vears, which is g 
long time for an inveterate smoker. 





CrusHeEp coke is becoming a favorite household 
fuel in certain parts of the country. 


Acassiz says: “ The pupil studies nature in the 
school-room and when he goes out of doors he 
cannot find her.” 


Tue Morgan line of steamers which have carried 
the mails between Havana and New Orleans, have 
been withdrawn. 


THE New Orleans Times estimates the number 
of square milesuf subm2rged bottom lands in the 
Mississippi valley at 10,000. 


Next to the diamond, the ruby is one of the 
most remarkable stones for the exhibition of 
phosphoresence under electricity. 


WE imported four hundred and nine thousand 
ounces of quinine last year at $2,57 an ounce—a 
falling off of eight thousand ounces. 


In forest beds near the delta ut the Mississippj 
are found cypress trunks twenty five feet in 
diameter, and containing 5,000 annual rings. 


THE sugar product of the Hawaiian islands for 
the present season is expected to reach 60,000 
tons. Last season the product was 45,000 tons. 


Tue interest on the Brooklyn bridge is said to 
amount to $800,000 a year on bonds already sold 
on account of it, and it will not be opened till 1883, 


Reports from two-thirds of the counties of Ark. 
ansas show the crops unusually advanced, extra 
ordinary fruit prospects and a larger acreage of 
wheat than usual. 


Forty thousands acres of land in Arkansas 
have been secured for an Italian colony. The 
immigrants are to come from the Tyrol pringcipal- 
ly and will be agriculturists.. About a thousand 
Italians have already settled in that region. 


Tue imigration from Germany this year promis- 
es to be very much greater even than last. From 
Hamburg alone about 42,555 persons set sail for 
America during January and February, as against 
only 5.812 and 3.757 in the corresponding periods 
of 188L and L880 respectively. 

Epwanp S Morris, who was Liberian Commis- 
sioner to the Centennial Exhibition, has exhibited 
at New York a bar of steel ore taken from a moun- 
tain of that material in Liberia. It had not been 
smelted, but was as resonaut when struck as the 
fiuest manufactured steel, 


A cusic foot of air weighs 538.1 grains, or some- 
thing over 1 ounce; 13.06 cubic feet weigh | pound. 
About 65 cubic feet of air furnish L pound of oxy- 
gen. An-apartment 8 feet high, 12 feet wide and 
13 feet long contains about 100 pounds of air: and 
a room 40 feet square and 18 feet high contains 
about a ton. 


Tue following test is given by the French Acad- 


{ ° . : . . ° . . 
emy for distinguishing false gems from diamonds. 


If the point of a needle or a small hole in a card, 
when seen through the stone appears double, the 
stone is not a diamond, All colorless gems with 
the exception of the diamond cause double refrac 
tion. 


THERE seems to be no end to the demand for 
wood pulp. and the profits of the trade in common 
paper seem now entirely dependent upon the wood 
used, as the rags generally cost as much per pound 
as tte manufactured paper brings in the market. 


many respects than all rag paper. It takes the ink 
better and makes a better body.—Boston Mfrs. 
Gazelte, 


_A we. known bear house says: We are of just 
the same opinion about the ultimate course of stock 
as ever, but we realize the fact that the biggest and 
most powerful manipulators the street has ever see2 
are present in the market in the shape of Messrs 
Gould and Vanderbilt, and that their operations 
while amounting to nothing more than trading, 
are conducted on so gigantic ascale that it is use 





manganese and spiegeleisen. 


less to oppose them when once they are in. 


Wood paper of the proper proportion is better in , 
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Ir is proposed to construct a pneumatic railroad 
under the centre of London, the cars to be blown 
through air-tight iron pipes at the rate of twenty 
miles an hour. The pipes or tubes will be laid 
fifty feet under ground so as to fall below all 
sewers and other obstruction. The length of the 
proposed road is about six miles and a-half, 


Discoveries of iron ore in Northern Minnesota 
may lead to the establishment of iron foundries in 
the Northwest. The iron is of a very superior 
quality, free from sulphur, very low in phosphor 
ous and very high in metallic iron, which is suita 
ble for the manufacture of Bessemer steel, and 
which is io all respects equal to the best ore in 
Michigan. 

Ir was elicited from the Standard Oil Company 
at the trial at Harrisburgh, Pa., that since 1875 
the undivided profits have increased the actual 
capital to an acknowledged sum of $25,000,000 in 
1880, but which is now estimated at $35,000,000. In 
addition, over $10,000,000 has been declared in 
dividends~1n eight years. 


Tue Union Oil Company, which is one of the 
opposition organizations to the Standard Oil Com- 

anv, has voted to increase its capital. stock to 
$5,000,000 in order to meet an outstanding indebt- 
edness of nearly $2,000,000. For this purpose it 
will negotiate in Europe, if possible, a loan of 
$1,939,000, the greater part of which is to be used 
in paying off the indebtedness. 


Asout 6,000,000 pounds of evaporated apples 
are at present exported to Europe annually. The 
fruit is sliced into pieces, one-sixteenth of an 
inch in thickness, and then exposed to the fumes 
After 
drying, it is nearly as white as when first cut. 
The evaporated apples now sell for 15 cents per 
pound in European markets. 


Pror. Ryrper, of the Philadelphia Academy of 
Sciences, who for the past four or five weeks has 
been conducting a series of experiments at Fulton 
Market, New York, in the transportation of im- 
pregnated codfish eggs from that city to Washing- 
ton, on behalf of the United States Fish Commission, 
has concluded his labors for the season, and re- 
turned to Philadelphia. About 10,000,000 fer- 
tilized have been forwarded in all. The experi- 
ments have been very successful, and it is thought 
that the best and cheapest manner of propagating 
the cod has at last been arrived at. 
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CoPPERING OF STEEL AND Iron.—The use of 
cyanides in coppering of steel or iron is both 
prejudicial to the workmen’s health, and expensive. 
M. Weil substitutes for them organic acids or 
glycerine, which are cheap, and are not decompos 
ed, so that the baths do not require renewal of 
these matters, but merely a supply of oxide of 
copper. The coppering is done in three different 
ways, according to circumstances. (1) The pieces 
are immersed in the bath in contact with zinc 
wires. (2) Porous vessels containing soda lye 
are placed in the bath liquid containing the object 
to he coppered, and zine plates in the lye are con- 
nected with those objects by means of thick copper 
wire. The soda lye serves continually, for when 
it is nearly saturated with zinc oxide it is treated 
with sulphide of sodium, which regenerates the 
caustic soda, precipitating zinc white, which may 
be sold. This method is very suitable for can 
delabra. (3) A dynamo-electric machine is used 
under the same conditions. M. Weil’s copper- 
plated articles have fully approved themselves as 
regards durability, etc. 





Improveo Bett Strercaer.—An improved belt- 
stretcher has recently been patented, consisting of 
two clasps capable of grasping the belt tightly, 
and provided on opposite ends with pulleys, around 
which ropes pass, one rope being upon each edge of 
the belt. The ends of the ropes are attached to a 
windlass located between the clamps and op- 
erated by. levers at opposite ends of the windlass, 
by a lever and pawl acting on a ratchet wheel in 
the center of the windlass. ‘The clamps are made 
with a wedge-shaped serrated piece that clamps 
the belt ia a wedge shaped mortice, an increase in 
strain on the belt increasing the pressure of the 
clamps. 
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To Trin Smatt Castings.—Clean and boil them 
with scraps of block-tin in a strong solution of 
cream of tartar. 





Steel Castings. 
BY F. W. PEAK. 


Although steel castings are known, appreciated 
aud largely used by many engineers, still it is a fact 
that at present a great number are either entirely 
unacquainted with them, or have conceived totally 
mistaken ideas abont their nature and merits. 
Much of this misconception has, no doubt, arisen 
from the doubtful success which has attended the 
crucible steel tastings brought before the public 
some years ago. The principal defects in those 
castings were hardness and want of solidity, and 
truly homogenous metal was a rarity. It was 
found that by crucible castings blowholes were less 
likely to be formed than in casting on a larger scale 
by the Siemens Martin or Bessemer processes; 
hence, notwithstanding the expense and the many 
disadvantages inherent in the crucible method, it 
has been somewhat extensively applied, In cruci- 
ble steel castings a high per centage of carbon is 
employed to insure fluidity in casting, and the 
subsequent process of annealing is relied on to 
make them soft enough for working. In spite of 
every care these castings are often so hard as to be 
useless. A further objection which -militated 
against the earlier steel castings was their want of 
homogeneousness. Hard spots were of frequent 
occurrence, surrounded by softer material. These 
spots appeared as lumps when the casting was 
turned or planed, and made it impossible to keep 
an edge on the cutting tool. But these objections 
are fast becoming things of the past. It is now 
possible, and is a matter of every day practice, to 
get castings made of a material which is soft, 
strong, tough an‘ free from blowholes, which can 
be hammered cold or hot, which welds easily, and, 
in fact, which behaves in every way like superior 
wrought i:ou, with this difference, that it is very 
much stronger than wroughtiron. It may appear 
strange that a simple casting should possess tough- 
ness equal or greater than iron which has been 
wrought; but it has been found by experiments 
that the properties of a piece of steel (free from 
blowholes) depend entirely on its chemical compo- 
sition and its molecular condition, and not on the 
manner in which that condition has been induced, 
so that if different means can be found to produce 
similar conditions in steel, the final result is not 
affected by the method employed. For castings 
such means are found in annealiug and tempering, 
the effects of which will be noticed later on. The 
difficulty encountered in the early attempts to 
make castings of Siemens-Martin or Bessemer 
metal was the formation of blowholes. This fault 
is entirely remedied by the use of a silicide of iron 
and manganese. The presence of a trace of sili- 
con is found to have the singular effect of prevent 
ing that vivlent evolution of gas from fluid steel 
at the moment of solidification, which caused the 
objectionable unsoundness, The metal when ruo 
into the mould remains perfectly quiet. and a 
sound casting is readily obtained, possessing a 
smooth skin and sharp edges. 
A principal characteristic of this metal is its 
extreme toughness. In one sense this toughness 
is a drawback—it renders the work of taking off 
the gates and runners of extreme difficulty. It is 
of no use to attempt to ‘nick’ them round and 
break them off. The breaking strain varies accord 
ing to the nature of the casting and the subsequent 
treatment. Plain castings of some size may be 
made of very soft metal, while more intricate ones 
require to be made rather harder, but in no case is 
the metal really ‘hard,’ that is, too hard for tooling. 
In general, the variation does not exceed 6 tons per 
square inch. The extension varies from 36 to 12 
per cent. in lengths of two inches, and from about 
17 to 6 per cent. in lengths of eight inches parallel. 
The stronger qualities can be made, but any in 
crease in strength is gained at the expense of tough- 
ness. The elastic limit has been invariably found 
to range from 4 to § the breaking strain. 
The ultimate character of the steel depends 
much on the treatment to which it is subjected 
after being cast. The practice of long-continued 
annealing and heating in contact with oxides of 
iron, often adopted in connection with crucible 
steel castings, are not referred to, but simply the 
effects of heating and cooling in different ways. 
Of three samples of steel taken from the same cast- 
ing, the first, which exhibited a largely crystalline 
fracture, showed the steel simply as it was cast; 
the second, which was much more compact in ap- 
pearance, had been heated to a cherry red and 
cooled gradually; the third, which had a very close 








to a cherry red and cooled in oil., Beginning with 
the casting in its original state, the effect of re- 
heating and cooling gradually is to greatly increase 
the toughness and the extension, to invrease a lit- 
tle the breaking strain (except in very soft metals, 
in the case of which it is not much changed). and 
to decrease a little the proportion which the elastic 
limit bears to the breaking strain. By reheating 
and dipping in oil the breaking strain and elasticity 
are increased, the toughness and extension are 
diminished, and the metal is compacted. It will 
be noticed that the effect of dipping in oil appears 
to be analogous to that of hammering; much the 
same changes are induced. Of two bars 1 inch 
square, cut from the same casting, one was an- 
nealed simply, the other was annealed and dipped 
in oil. They were tested transversely with 3 foot 
bearings. The annealed one took its first perma- 
nent set with a load of 0.4 ton applied midway be- 
tween the supports, and finally sunk with a load of ~ 
0.7 ton. It had been bent through considerably 
more than a right angle, and was not broken. The 
one dipped in oil took its first permanent set with 
a load of 0.5 ton and sunk when loaded with 0.9 
ton, breaking when bent through 90 degrees. 
These bending tests corroborate the results of 
many tensile tests with regard to the increase of 
eereagen and decrease of toughness due to cooling 
in oil. ; 

The art of steel founding is now so perfected 
that it is scarcely too much to say that anything 
which can be cast in cast iron can be cast in steel. 
The applications of steel are already almost innu 
merable, From it are made crank shafts, thrust 
shafts, connecting rods, eccentric rods, crossheads, 
guides, propeller blades and bosses, and even the 
nuts for them, gearing of all descriptions—the 
toothed wheels already cast ranging from a few 
pounds to as much as 12 tons in weight—carriage 
and wagon wheels, locomotive bogie centers, rolls 
and rolling mill gear, anchors, hydraulic cylinders, 
steam hammer faces and anvil blocks, and so on. 
It is seldom that a working stress of more than one 
ton per square inch is allowed to be put on cast 
iron. Hydraulic riveters, constructed of steel, are in 
daily and sati$factory use under a working stress 
of 14 tons per square inch. Here, then, is a mate- 
rial which can be molded to any shape as readily 
as cast iron, and which is stronger and tougher 
than wrought iron. Moreover, like wrought iron, 
it can be wrought under the hammer and welds 
with facility. It is almost unnecessary to point 
out the advantages which accrue from the. posses- 
sion of such a metal. The simple process of cast 
ing will in numerous cases displace the more diffi- 
cult method of forging. In cases, also, where the 
engineer is tied to weight—as often instanced in 
marine engines —it is evident that the use of a 
material which is at least six or seven times 
stronger and more reliable than cast iron offers one 
means of securing lightness without the sacrifice 
of strength. 

In conclusion, one or two examples of the rela- 
tive durability of cast iron and steel may be given, 
A cast iron worm in connection with the turning 
gear of a steam crane in a foundry was ground. away 
in three davs. The steel worm by which it 
was replaced lasted eight or nine months, A 
driving pinion in a rail mill when of cast iron 
usually gave way in from one to three weeks, and 
failed through breakage of the teeth. <A steel pin- 
ion, made to replace one of these, was taken out at 
the end of two years’ continuous work, and then 
only because the teeth were so much worn that they 
did not gear properly. Steel is invalaable in rolls 
which are much cut into by the sections they are 
used for. In plain rolls the surface lasts well. 
The method of chilling is not used, but the hard 
ness can be increased by increasing the carbon. 
It should, perhaps, be mentioned that the shrink- 
age of steel castings is about } inch per foot.” 

Tar paper manufacturers doing business in the 
Wes, purpose forming a permanent association. 
There are pow two separate associations, the 
Northwestern and the Ohio Valley. The object of 
the proposed consolidation is for mutual benefit 
and protection only. Should the consolidation 
take place one price will be charged all over the 
West, but it will not be higher than it now is un- 
less the price of material should rise. 





—_—_———— o> 9 <8 —___—___—— 
Tue total value of the exports of breadstuffs for 
March amounted to $12,404.735, and for the nine 
months ended March 31 to $147,701,367 as against 





texture, had (after annealing) been again heated 


$204,729,787 im the previous corresponding period. 
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SOLENCE AND INVENTION. 





Execrric Licutine or RarLroaD Cars. 
—Charles E. Buell, of New Haven, 
has recently been awarded letters 
patent for devices for so controlling 
electrical storage as to overcome the 
difficulties encountered by the elec. 
trical engineers of Europe, and make 
the lighting of not only railway 
trains, but isolated residences and 
thickly settled communities practica- 
ble. He thinks a dynamo-electrical 
machine of two horse-power amply 
sufficient for lighting the longest rail- 
way train by stored energy, and that 
such machines can be supplied for 
less that $200 each. He is having 
an improved form of dynamo machine 
built at the factory of James Buell & 
Son, Woburn, Mass., which he thinks 
will produce a current equal to that 
produced by 600 cells of the Grove 
battery, when propelled by a two 
horse-power motor. His system for 
railway trains requires no attendance 
or skill in connecting, in turning on 
or off, and requires no replenishing 
of material consumed. 


A Noverty 1n Grate Bars—A 
novelty in grate bars consists of sec- 
tions of bars of straight rolled steel, 
or wrought metal, between which are 
spacing washers, the upper and lower 
edges of which lie flush with the 
upper and lower faces of the _ bars. 
Bolts passing through the series of 
sections and washers secure the com- 
pleted article. By this means agrate 
is cut without waste from a straight- 
rolled piece of metal. 


A New Pottery Banp.—A new 
pulley-band for driving machinery 
consists of an elastic cord surrounded 
with metallic rings or spirals. The 
spiral wire serves to protect the elas- 
tic cord from abrasion or wear, which 
would otherwise be very great on 
cords of this description. 


CLEANER FoR STEAM BorLers.—A 
recent invention in cleaners for steam 
boilers consists of a “mud or scum- 
pipe” provided on its upper side, at 
intervals of about one foot, with 
horizontally arranged scum-collecting 
cups of flaring shape, communicating 
with the pipe. The pipe is journaled 
at either endin the boiler-heads. and 
is capable of being reciprocated longi- 
tudinally in hollow plugs inserted 
in said boiler-heads, and which con- 
struction also admits of lengthwise 
expansion of the pipe. This pipe 
and its scum-collecting cups are ar- 
ranged along the water-line in the 
boiler, and serves to catch any for- 
eign‘ matter on the surface of the 
water and convey it out from the 
boiler, a suitable discharge pipe con- 
necting with the device serving the 
purpose of drawing such matter off. 


An Evectric Recuiator.—One of 
the chief defects in the arc electric 
light is the slight unsteadiness aris- 
ing from imperfect, regulation of the 
carbons. M. Salignac. one of the 
most active electricians of Paris, has 
discovered a new regulator which 
was to be one of the curiosities of the 
grande soiree to be given. Each of the 
two carbons is supplied with a par- 
allel rod of glass, to which it is at- 
tached in a solid manner. These two 
rods being placed horizontally, are 
pushed by a spring, and the spark is 
lighted between them. But between 
the two glass rods there is a glass 
stopper which is warmed by the light 
in such proportion that the rods 


some preliminary experiments states 
that they were a wonderful success. 


Tae Evecrraic Conpvuctivity oF 
PHospHor Bronze.—H Vivarez, of 
Paris, has made a very elaborate 


conductivity of phosphor-bronze wire, 
from which it appears that its con- 
ductivity is two and a half times 
that of iron and steel, and one third 
that of copper. As its strength is 
equal to that of steel, about 63 tons 
per square inch, it is recommended 
for telephone wires, for which pur- 
pose it is largely used in the United 
States. 


A New MernHop or HARDENING 
Stret.—According to a “note” pre- 
sented by M. Dumas at a meeting of 
the French Academy of Sciences. 
M. Clemandeau has discovered a new 
method of hardening steel which M. 
Dumas considers a very important 
one. He takes a bar of steel, beats 
it to a cherry red, inclose in a casing 
which it fills exactly, and submits to 
sudden great hydraulic pressure. It 
is allowed to cool under pressure, and 
is then found to be hardened and 
‘strongly magnetic. Magnets thus 
prepared are now used for telephones. 

© 

THE Quincy (copper) mine realized 
from its mining operations last year 
$1.038.457, while its expenses were 
$572.018, which, deducted from gross 
earnings. leaves net mining profit 
$466,439. It paid in dividends $11 
per share, $440,000 


Neary 200,000 tons of spiegleisen 
and ferro-manganese are used yearly 
in this country in the manufacture of 
Bessemer and open-hearth steel, most 
of which is imported from abroad. 
In the light of these facts, is it not 
worth while to follow up, with explor- 
ations, the manganiferous iron ore 
indications that exist in Marquette 
and Baraga counties, and see if it is 
not possible to supply this valuable 
alloy up here instead of sending across 
the water for it?—Houghton Mining 
Gazette. 
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FINANCIAL. 


Office of TRADE REVIEW AND WESTERN Ma- 
CHINIST. 
FRIDAY EVENING. April 21. 


The money market is steady, the bank rate of 
discount being 7 to8 percent. Good business paper 
is in full supply, and there is a fair demand for 
money. Call loans rule at 6 per cent. Manufac- 
turing paper is scarce. 


IRON. 
There is a feeling of uncertainty in the market 
as to the course of prices which tends to limit 
transactions. Salesof American pig have taken 
place in smal! lots at our quotations, but in larger 
transactions prices have been shaded. The steel 
rail market is still reported quiet, and the same is 
true of track suwplies, although the mills are all 
well eupplied with orders; the rail mills are all 
sold several months ahead. Muck Bar continues 
very dull, and, as compared with the highest 
oint, prices are off from $3 50 to $4 per ton; may 
ye quoted at $42. There is a better inquiry for old 
rails. A large consumption of construction iron 
. going on owing to the extent of build_ng opera- 
tions. 
CINCINNATI--(Reported by Rogers, Brown & Co.) 
There is little change to report in the situation. 
Buying goes on steadily, but in a small way, to 
meet daily requirements. The policy of holding 
aloof, which buyers have now pursued for +ix 
weeks, is reducing stocks in foundry and mill 
yards to a slender limit. This course will be pur- 
sued, undoubtedly, until the proper influences 
arrest the decline and harden prices a little, when 
a rush of buyers will send values rapidly upward 
again The experience has been so often repeated 
in this market that it has become tolerably famil- 
iar. One important furnace in the South (Sloss), 
has blown in during the week, but this is more 
than counterbslauced by several in the Hocking 
Valley and Hanging Rock region (as, for. example, 
“sarah,” “Baird,” “XX,” ‘Moxahala.”’. &c. ) 
which have recently gone out of blast. Many of 
the Hanging Rock Charcoal furnaces are out, 
making their usual preparations for the — 
season’s blast. Freight rates from Tennessee an 
Alabama furnaces to ail northern points are ad- 
vanced about ten cents per ton for the quarter 
beginning April 15th. The quotations below are 
carefully revised to meet the actual conditions of 
the market. We quote for four months. Hot Blast 
Foundry, Hanging Rock, (.C., No. 1, $28 00@#29.50; 
No, 2, $27,00@§28 50; Southern, No. 1, $27 00@28,00; 
Strong Coke, Ni. |. $26.50@27.50; No. 2, $2 . 





yield gradually to the pressure of the 
springs, and the carbons can approach | 
each ovher, as is required for the con- 
stancy of illumination. A_ corres- 
pondent of Nature who witnessed 





26 00; No. 8, $24.00@25.00; soft stone coal No. I, 
$24 .50@26.50; No. 2, $23.50@$24.50. Forge--Stron 
Neutrai, No. ! Mill, st ong, $23,00@$24 .00; Cold 
Short, No 1 Mill $22.00@23.50. Car Wheel and 
Malleable Hanging Rock Cold Blast, $35@87; 
Hanging Rock Warm Blast, $28@29; Southern 
Car Wheel Iron $85@387; Lake Superior, $32@84; 
Lake Superior Malleable, $32@$a4. 

CINCINNATI —Reported by E, L. Harper & Uo. — 


series of experiments on the electric | 


The market has ruled quiet throughout the week. 
Consumers have purchaeed for actual necessities 
or, some large buyers heing in the market 
making small purchases. Thefurnacemen on the 
other hand are not urging sales, being in the main 
abie to bear the pressure, buoyed with a hope of an 
early recovery of the shrinkages already suf- 
fered. The best brands and grades are the last 
to feel the effects of a dull season, there always 
being a demund, and barring some car wheel 
irons, there is little change in these leaders, while 
the prices on obscure brands and off lots are 
merely nominal. 
COPPER. 


It is believed that there is going to be a better 
demand for copper this year than ever. The fac- 
tories which are making the electric wire cannot 
supply the demand. and it is entering into vari- 
ous new uses. Copper roling mills, too, are 
crowded with business, for copper boilers, hot- 
toms, &c. In spite of ths, there are large con- 
sumers who look for lower rates. In the uncertain 
state of the market there are no buyersof futures, 
Transactions the past week have been moderate 
We quote Lake Copper 18c@I8c: Arizona, re- 
fined, 18c@18c., and Baltimore at 18c, 


LEAD, 

The market for lead rules dull. and the jobbing 
sales reported have been at 5.05 to 5.10cent. Con 
sumersdo not buy beyond current requirements, 
awaiting the result of coming supplies. 


TIN. 


The dullness of the London market for tin reacts 
upon prices here: transa*tions have been moder- 
ate and sales effected for 4% k%c@4%c. For tin 
plates the consumptive demand is good. but the 
general impression of the possibility of a decline 
restricts purchases, 

SPELTER AND ZINC. 


Domestic brands are obtsinable at 5 8-4 cents 
and Silesian at 54 cents to 55 cents, and even less 
for parcels to arrive or from dock, Domestic and 
foreign sheet zinc from store is quoted 73% to 74 
cents. 

COAL. 

Moony sales of coa’ for shipment have taken 
place the past week, the ~ttitude of the miners 
who are opposed tolate reductions in their wages, 
stimulating purchases. Fr ights continue low. 
See our price list for quotations. We quote for 
general charters Lake Michigan. 75c.; Detroit 
Kiver ports. 49¢c.; Lake Superior, Marquette. 
Houghton, &c..°60@70c; Duluth $1. The retail 
trade is somewhat dull. 

HARDWARE. 


The tone of the market is strong, and the week 
has been characterized by a fairamonnt of busi- 
ness Wehave to record few changes in values. 
Mills are running full time, and mannfacturers 
endeavor to fill orders more promptly. The re- 
quirements of users of edge-tools cannot b= fully 
met, and jobbers have an insufficient supply of 
builder’s hardware. Sales of bard wire are onan 
increasing scale. The manufacturers of bench 
and molding planes have advanced their prices, 
and now quote first quality bencn planes discount 
20 per cent.; second qualitv ditto 25 per cent.; 
molding planes, discount 15 per cent. In nails 
there is a fair and inereasing business at card 
rates; $3.49, sixtv days. with an abatement of 10 
cents per keg on carload lots and upward and two 
per centoff forcash. For wrought iron pipe the 
demand is increasing as the season progresses. 
LUMBER. 


All the signs indicate that there will be a large 
business the coming season. Building operations 
in Northern Ohio are being carried out on an ac- 
tive demand 


WOOL. 
Steubenville within a short time has disposed of 
500,000 lbs. of wool, chiefly at 40 cents, and it is 
believed that little more remains among Ohio 
rowers. In the eastern markets there have been 
arge sales of domestic wool. Lots of No. 1 Ohio 
have commanded 45cs and X Ohio 44@48c. 


LUMBER, 


PLANK, MIXED WIDTHS. 
2 inch, 12, 14 and 16 feet, together. 





CON ES ie apie ae apts lee oh Fae oS < . ON ae $50 
ees)... 4. Oh neon HERE sa teh Sho okes ace deh 40 
CRE See Ses Ae A eee 82 
|. RRO Ba 5 oases tai pe BETTE ae | 22 
BA Ad, aids oe deta Ei Daas ba be Wllb eo g's ans bas wedan 16 
RI See er Sa peiel SHEE a aes Sys tee 18S ee a A 18 
1% and 1% inch. 

RO EE leads ot idae vets vo hop epetdeavne $48 

RE EY EST PE EAE At ie” 40 
eae ee oe ee ree 82 
RA BO Se NS ls Bh PE eS EO LE ee 22 
TM. ho. te dchncinaieh Candas thas thanks earehirns 16 
RAS betta at bg OF 5 3 Oe Ye 4 8 Se er 13 

BOARDS. 
One Inch, mixed widths. 

Pe a UN ER ais at pas saee hake o0'¢ 107 God0s SCT: 344 
Te Ber rae tg ABRGRE HR FcR 7 Th, bene 86 
Ne Neen aimee kh get. *d tite « chet 30 

se RS FA ote RED Se ALO Se ee 22 
DRE ELLIS eo tee Merl. gd. oss bSG bei da accecndees de 16 
ys PER earns, pe eT ey | ee ae 18 


STOCK BOARDS. 
12 Inches wide. 


Ne Oe ite 6 icaine bod Op.$ 045045 A 8 CORRAL oie eR $45 

to hom 8 ORNS, URLS EES 87 OF | ee etre 38 

Be thas Slice h itabe fs one bind opeecdes svccenmatts ¢ 82 

Oe ices aban’ ho spon REOGhe se vabhe as on o> 950% aaEERE RT 24 

DEA Sele Wits 26 tad te dade ch thc bobeesadyede ste ac 16 
STRIPS. 


6 Inches wide. 





Norway Fencing Strips 
Norway Flooring Strips 


WORKED LUMBER 
FLOORING, 














BILL STUFF. 
Small, joists, 12, 14 and 16 feet ..............-.:.$16 
Se IE II Si sce Bie dio avs 6 ence nod sve pupece $17 
Timber, larger than 8x8 special. 
Long timber, longer than 18 feet, adds about $1 per 
foot ee mrs the price of short. 
‘osts, 


Cedar Meet ce whi dbedad 30 00 
66 IR 3 at eeiiino: Aunicire ¢5.colcen 25 00 
¥ - NMED oc va'en se ¥eckbckacyannid $15 to 2u 00 
SHINGLES, LATH AND MILL WORK 
eee Fe UR a eR $4 50 
Es ch<n teins suce heceguaae énethensts 3 50 
p TN SE EN PEN EB Pee Ce Se eRe Pee eT OTE Te 8 00 


Surfacing, one side, adds $1.50; two sides $2. 
Matching flooring and drop siding, $2 50. 


FOR SALE. 


One 15-H.P., mounted Threshing Machine. 
One 10-H. P. Threshing Machine. 
One 8-Horse Power. 


Address 
NATIONAL MACHINERY CO. 
Cor. Bond & Superior Streets, Cleveland, O. 


Mickeavan yntivats, 


PROPERTIES, 


Group of developed and producing gold [and 
silver mines in Distriet of Chapatuato. 

Group of developed and producing silver mines 
in district of Ozumatilan. 

Gronp of undeveloped, working gold mines in dis- 
trict of Sinda. 

Gronp of gold prospects fin thej district, of 
Tiquio. 











State of Michoacan, 
UNITED STATES OF MEXICO, 


Headquarters in Mexico, 
City of Morelia, Capital of Michoacan, 


Morelia Committee: 
Senor Don Gustavo J. Gravenhorst, Banker, Pres. 
Senor Don J. M. Solorzano. Banker, Vice-Pres. 
Senor Don Pedro Gutierrez, Gen. Agent. 


Agent in City of Mexico: 
David Fergusson, Esq. 


Engineers: 
Arthur D. Foote, M. E. 
J.C. Simpson, M. E, 
Wm. Denton, M. E. 
John N. Turpin, M. E. 
F, M. F. Cazin, M. E. 
John N. Palmer, M. E. 


Registrars and Transfer Agents. 
THE MUTUAL TRUST CO. OF NEW YORK. 


COUNSEL: Gen. Ben). F. Butler. 
& Hardy. 


Headquarters in New York: 
NO. 115 BROADWAY. - - ROOMS 58 to 61 


Hon. H. A. W. Tabor, President. 
Hon. Alexander McDonald, Vice Pres, 
Hon. Milton Sayler, Vice President. 
Bernard Whitman, Secretary. 


For Sale. 
Heavy Punch or Shears 


Used for punching Railroad Fish Plates. Punches 
four holes at a time. Weight over Five tons. 
Gvod asnew. Address 
NATIONAL MACHINERY CO, 
Cor. Sunerior and Bond Streets. 


M. D. COWDEN, 
Successor to 
G. W. FRENCH, 
Manufacturer of Machine, Architectura) and 
Ornamental 


PATTERNS, 


Patent Office Models, &c. 
Bas- CONTRACT WORK A SPECIALTY. 
59 Center Street, Cleveland, O. 


Messrs. DeKay 











L. P. SMITH. JAMES OLWELL. 
SMITH & OLWELL, 
General Machinists, 


Manufacturers of 


STEAM ENGINES. 


(STATIONARY AND MARINE,) 

and Machinery of all descriptions. 

116 Elm Street, Cleveland, O. 
34" Special attention given to Marine jobbing. 


E. B. ALVORD, 
Wholesale aud Retail dealer in 
LEHIGH, VALLEY, ANTHRACITE, PALMYRA 


AND MASSILLON BITUMINOUS 


COAL. 


Yard, Scranton Avenue, opposite N.Y., P. & O 
R. R. Passenger Depot. 
Office, 126 “eneca Street, Sloss Block, 
Speeial rates to Dealers. Prices mare at all points 
on Railroads, Telephone No. 1067. 
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Cleveland Business Directory. 





Asaayers and Analytical Chemists. 
b Benga! W, E, Ana ytical Chemist. 
e 








ad Cushing Block. | ent Steam Flue Cleaner, 36 South Water Street: 





| 
| Flue Cleaner. 
| 


Cleveland Business Directory. 


Business Directory. 








LEVELAND FLUE CLEANER WE'G, CO. 
mannufacturerof Aitchison & Doolittle’a Pat- 





Bolt and Nat Works. | 





Haraware and iron. 








TY OTCHKISS & GAYDORD, manuf'rs. Ma-| 
chine, Plow & Elevator Bolts, Coach Screws. | 








Boiler Makers | 
GawitH & TEACHOUT — (Established 1857.) 
ts) Boiler, Tanks, Stille ete. 439 Broadway. 








B idge Builders. 


UCKEVE BRINGE AND BOILER WORKS, 
mfrs of Arch & Truss Bridge-, Boiler Tanks | 
and Oil Stills. Bet. Wasson St.and Case Ave. | 


Coal and Iron Exchange. 


AUCKSON [TRON CO. Iron Ore and Pig Iron. 
e} Rooms8and9. Fayette Brown, Gen. Agent. | 


HODES & CO. Coal, Iron Ore an “Pig Iron. 
R Rooms 1 and 2. 


Carriage Blacksmith. 


TRIEBEL, CHAS. manfac’r. of Carriages and 
) Wagons and platform trucks. Horse shoeing | 
and general blacksmithing .98 Woodland ave. 


Carriage Bolts. 


jib COLWELL & COLLINS NORWAY BOLT | 
CO., manufacturers of Philadelphia Carriage 
and Tire Bolts. 


























; 











Church and Schoo! Furnture. 





AULHABER, GEO. manufacturer of School 
and Church Furniture. Fine Hard Wood 
work a specialty. 208 Ontario Street. 








Custom Boots and Shoes. 


OONEY,JOHN manufacturer of hand-made 
Boots & Shoes, custom made and warranted 
177 Ontario Street. 





| ZYLEVELAND ROLLING MILL ©O., manuf'rs. 


INGHAM. WM. & CO., Hardware, Tron, Nails 
and Metals, 148 and 150 Water street. 


Cuyahoga Falls, 0. 


Ta BROTHERS, manfrs of. Ohio Stone 
Ware. Cuvahoga Falls Stone Ware Factory, 
eor. Main and Broad streets, 

URNER.VAUGHN & TAYLOR. manufacture 
engines, presses and grinding machinery for 
clay; also paper, chain, wire and flour mill ma- 
chinery. S& nd for Circulars and price list. 














J of Stee) and Tron Wire and Steel Tire. 


V ORTHINGTON, GEO. « CO., Hardware 
and Dealere in Metals, Water atreet. 














Lime Manufacturers. 


yTSSELL LIME CO., manufacturers of White 
Lime; also dealers in Plaster, Cement, etc. 
Elm street. 














Machinery and Boilers. 


7 NLEVELAND STEAM FURNACE CO. En- 
J gines and Boilers, cor, Detroit and Center sts. 


RITCH, K. &. Metal Pattern Maker. Sinall 

machinery repaired. Tawn Mower sharp- 
ening a specialty. 42 South Water Street. 

NION MACHINE WORKS. Wason Street 

bet. St Clair and Superior Sts., manfrs and 

agents of G. W. Clayton’s Elevators for passen- 

gers and freight. General machinists & jobbers. 


yANKAURST, T. J. & CO.. Valley Machine 
Works, mannfacturers of Machinists’ Tools, 
&c. Fine lathes a specialty. 6 Champlain street. 

















Columbus, 0. 


AT. ADJUSTABLE WINDOW CURTAIN 
Cornice, manufactured by Strader’s Curtain 

Cornice Works. 

OYCE & PULLING manufrs of Patent Steam 
Pumps for all purposes, Store room 30 High 

street. Works Nos. 5 and 7 Scioto street. 








ees, 


Business Directory. 


Erie, Pa. 


ee Senay BENDING WORKS. H.@ 
‘4 Fink. prop’r, manufacturer of Rent Felloeg. 
poles, snafts, bob runners, etc. Cor, 12th & Cherry, 
UNNISON A. B., wholesale manufacturer of 
XW Wood Pumps. 233 East Twenty -Second gt, 
ALL ENGINE CO, limited, manufacturer 
of Automatic Engines of 15 to 30 horse power 
OBLE SEWING MACHINE CO. manfreoft 
the New Noble Sewing Machine, Send for 
circulars and prices _ 
RB. FE* GEMAKER & CO. Church Organ 
e builders, Descriptive catalogue furnisheg 
on application. 















































Meadville, Pa. 





OLUMRBUS MACHINE ©0, manf?s. of Riow- 
ing. Stationary and Portable Engines, Brass 
and Iron Castings. West End Nat. Road Bridge. 
FO EYNOLDS RROS., manufacturers of hand- 
cut Files and Rasps. Old files re-cut. Send 
for Price List. ‘ 
ITY BOIT.ER WORKS. manfrs of Stationary, 
Portable and Locomotive Steam Boilers. All 
work warranted Borger Bros. & Co. 
AC URRAY. HAYDEN & CO., manfrs of Mal- 
leable Iron. Cor. Randolph & West streets. 
AGAN W.H. & "‘O., manfrs of Doors. Sash 
and Blinds, Mouldings, Casings, Balusters, 
Newels, Hand-railing. and Builders’ Mill Work 
of every description. Cor. West Broad & Center. 























Machinery Depot. 





C) SA MACHINERY DEPOT, (now 
_ National Machinery Depot.) The largest stock 
of New and Second-hand Engines, Boilers and 
Machinists’ Tools. Shop and Warehouse corner 
Bond and Superior streets. ; 








Mercantile Agency. 


FFIHE MERCANTILE AGENCY. R.G. Dun & 
Co. propriccors. 121 Superior street. 














Carriage Repository. 


REENP’S, J. O., Carriage ag meet 408 Su- 
¥ perior street and 52, 54 & 56 k well street, 
dealer in Fine Carriages. Repair shop in con- 
nection. 
LATER. G. A., Carriage dealer, s«lls the be-t 
kK work for the lowest price. A fine assortment 
alwayson han:. R- pository 365 Kuclid Avenue 











Oil Manufacturers. 


—{ MERICAN LUBRICATING OIL CO. man- 
ufacturers of Inhricating oils, 28 Euclid ave. 











Paints and Oils. 


a ASTERS, J. N. jobber in Paints, Oils, Var- 
‘ nishes, Brushes, 84 Prospect st. 








Coal and Pig Iron. 
NDREWS, HITCHCOCK &CO.. Briar Hill 
Coal an‘ Pig Iron, 122 Water Street. 
Distillers. 


ae S.H. & E.. Distillers, and wholesale 
dealers in Kentucky Whiskies. 66 Water St. 


Electrical, 


LECTRIC SUPPLY CO. manfrs an‘ dealers 

‘4 in Electric Burglar Alarms, Anunciators, 

Cel! Bells and tatteries. Telephone lines built 
and repaired, 145 Seneca Street. 
































Fresco Artists. 


EMMER & KUSHMAN DECORATIVE CO.., 
Fresco Artists, Fine Modern Wall Papers. 
88° Euclid ave. 











Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs,-and all kinds of castings. 9% Winter. 
LEVELAND MALLEABLETRON CO., man- 
ufacturers Malleable Iron Castins. 
AKE SHORE FOUNDRY, Water and Gas 
4 Pipe, Light and Heavy Castings. Alabama st. 














Pattern and Model Makers. 


HITTINGH AM, J. & C.. Metal Pattern and 
Model makers 62 Canal Street. 











STAIR BUILDER. 


FEIL. CHAS, Stair Builder: Hard Wood 
Mantles and Office Railing. Works, 49 & 51 
Canal atreet, Cleveland. Ohio 
OHNSON & PURSER, Stair Builders. and 
°8 mannf'ra of Mantels. Odd Piecesof Furniture, 
&e. 30 West street. un stairs. 














Steel Stamps and Stencils. 


LEHARTY, J. H. & €©O. Rubber Stamps, 
Seals, Stencils. 197 Superior street. 











Tanners, 


“AENSSTLEN BROS., Tanners, and dealers in 
¥ leather. 01) and shoe findings. 80 Water-st. 











Trunks and Valices, 








ABER. J. manuf. Trunk, Traveling Bags and 
Ladies’ Fine Satchels. Sample Trunks and 
Cases a Snecialtv. 4 Public Square, 


Canal Dover. O. 


E °KMAN, E., manufr. and dealer in harness 
leather, upper, kipp and calf. Also, manu- 

facturer & dealer in prime English Dairy cheese. 

Highest market cash price paid for hides. 











CU. & CO. genera) jobbers inCastings of a) 
nds. 

YERS & GREEN, Founders, general jobber 
in Castings of all kinds, Orders filled oy 
short notice. 

CHAUWEKER, F., proprietor of French Creey 
\ ) Tannery, manufr of leather belting, harnegg 
fair line and skirting leather. 











as 
— 





Oil City, Pa. 


EID, JOS. Machini t, steam engine and pum 
repairing. Brass and sron castings, light and 
heavy, made on short notice. 











LEY 
Sandy Lake, Pa. 
HH) eatserated Yenc S. & SONS, manfrs. of the 


celebrated Ebermann Boiler Feeder. Send 
for Circulars and Price List. 


———— 











Titusville, Pa. 





Garrettsville, O. 


VY DALL & NILES Foundry and Machine Shop. 
General repairing and jobbing on short notice 








Geneva, O. 


JHE ENTERPRISE MACHINE CO., L. L. 
Crane, Pres’t, manfrs of Machinists’ Tools and 
Machinery. Gear Cutting a specialty. 





OsTER & MCKAY, dealers in boilers and en- 
gines. tubing, casing, old iron, rope, and al] 
kinds of metals. Washington street, nr. Railroad, 


Ss 








Rochester, Pa, 


LIVE STOVE WORKS. (limited) manufao. 
turers of Steves and Hollow Ware. 








— 
a 





Pittsburgh, Pa. 








Lima, O. 


Y IMA HOUSE. centrallv located: telegraph 
4 office in the house. J. Goldsmith, Prop. 











Maasillon, O. 


REMONT HOUSE, Jas. M Clark, nropietor. 

Terms $1 50 per day. Good sample room for 
Commereial Travellers. 

ITY CARRIAGE WORKS. P. H.Young. rrop. 

» manfact’r of Carriages, Phetons and Spring 

Wagons. Work warranted. Cor. Tremont & Erie. 














Painesv'lle, O. 


ORTH AMERICAN CUTLERY CO.. m’fre 
of Steel Shears and Scissors—hest quality. 








Ravenna. 0. 


HOMPSON, T. F., dealer in Agrienitural Im- 
niements, farm machinerv. hardware, seeds. 
fertilizers. &e. Cor. Main and Prospect sta. 
AT.DWIN.D. Tt. & SON. Contractors & Build- 
ers and manfreof all kindeof Moniding. finor- 
ing, siding. &e. Rip. Band and Seroll Sawing. 














Stenbenville, O. 


TELDING. RICHARD. pronrietor Caommer- 

cial Hotel, 222 Market street. Comfortahl 
rooms and beds. Samnle rooms for Commercial 
men. 











sandueky, 0. 





AYLOR & BOGGIS. successors to H. & H. F. 
Taylor. Iron Founders, 65 to 78 Central Way. 
'W irene FOUNDRY. COM’Y, Aenis, Carlin 
& Strangward munfrs of Machinery Caefings 
Fine Light Castings a Specialty. Office & Works 
1] 18 15 and 17 Detroit Strert. near Center. 
CLIPSE TRON WORKS manufacture Cast 
"4 ing: of all kinds. Cor Center & Winslow Sts 
YQiTZstMONs WM, & SON, Rolling Mill and 
Machinery castings. Rolls a Specialty. No. 
485 Broadway. 

















File and Saw Works. 


Vessel Agents. 


V ERR. HT. & CO. Ship Brokers and Vessel 
agents. 17 & 18 Board of Trade Building. 
122 Water Street. 











Wood Carving. 


FRKOMMER, J.. Carver and Ornamenter in 
Composition. 225 Erie street. 











Business Directory. 





ARKIN, W. H & CO., Hand-cut Files and 
Rasps, dealers in Disston’s saws, 11 So. Water 








Grindstones. 


H1IO GRINDSTONE Co. manufacturers of 
and dealers in Grindstones. 127 Superior st. 


Hotels. 


JOREST CITY HOUSE, cor. Public Square and 
Superior st., Terrill! & Ingersoll, Props. 
} ENNARD HOUSE 
bd. McClasky, Prop. 
EW ENGLAND HOTEL, Water st., W. W. 
Wolcott, Prop. Ketitted and refurnished. 
\TRIEBINGER HOUSE, between Ontario and 
Seneca sts. $2.00 per day. Hawley & lI.angton 
cys HOTEL, Seneca street. H. B. West, 
proprietor. $1.50 per day. 
































Hides, Pelts and Leather. 


ENNISON BROS., dealers in Hides, Pelts, 
Furs and Tallow, 48 and 50 River street. 











Hardwood Lumber. 


ARTIN, J. T. dealer in Hardwood Lumber, 
Stone’s Levee, near Central Way. 











Lumber. 


OODS, PERRY & CO., manufacturers and 
dealers in Lumber, Lath, etc., 5 Carter st 
dealers! WILSON & CO., wholesale lumber 
dealers (pine & hard wood), rough and dressed 
lumber, timber, lath. shingles, etc. 47 Central Way 
RAUSE,C, A., & SON, wholesale and retail 
dealers in lumber, Yards cor. Supenor and 
Wason and 231 Merwin streets. 











Akron, O 


Fg ed Ral manufacture best Com- 
mon, Refined and Charcoal Tron. 
Cc ASCADE HOUSE. cor. Millard Summit sts., 
/ near Depot. J. Downie, Prop. 
ONEIT. J. C.. Steam Boilers, Heavy Sheet 
Iron Work. Repairing promptly executed. 
ERKINS. ©. B.. dealer in Agricultural Imple- 
ments, machinery, and Manufacturers’ Ae’nt 
APLIN. RICE & CO., mannf’rs. of Stoves and 
Hollow Ware, dealers in Tinners’ Stock, etc. 
ERSTER, CAMP & LANE MACHINE GO.. 
Founders and Machinists, 12 Main street. 

















Alliance, O. 


“ARLINGTON HOUSE, cor. Main and Liberty 
Streets. Centrally located. Sample Room for 
Commercial Travellers. H.S. Adams, proprietor 


LLIANCE INDUSTRIAL WORKS. E. Faw- 
_ eett & Son, Proprietors, manufacturers of 
portable and stationary steam engines and circular 
saw mills. 
cFARLAND, J. W. Fngine and Machine 
Builder, and Genera) Machine Jobbing 














Canton, O. 

+ IEBOLD SAFE & LOCK CO.. manuf?’rs. Safes. 
Locks, Bank and Safe Deposit Works, 
OVELTY TRON WORKS, Mill work, Shaft- 

ing, engines, Imperial job printing press, ete 











ANDUSKY WHEET CO, manfrs. of Sarven 
9 Patent Wheel Carriage Rodies and Seats, 
Plain Wood Huh Wheels. Banded Huh Wheels. 
JTarohe’ Patert Neck Yokes. 
OOLWORTH, JAMES, manfr. of Axe, Pick, 
Sledge and Anger Handles, Hickory Whip 
Stacks, &e, Established in 1855, 7 
TLTON MACHINE WORKS & FOUNDRY, 
Barner & Kirby. vroprietors, manfrs, of Sta- 
tionary and Portahle Engines and Roilers, Rolling 
Mill Machinerv, Circular Saw Mills, ete. 














Toledo, 0. 


BAKER, HERBERT. Machine Shop and Iron 
Foundry. ®& and 10 Erie street 
ALEDO FOUNDRY AND MACHINE CO. 
builders of Steam Engines, Cirenlar Saw Mille 
and all kinds machinery. Water St.. cor. Cherry 
USSELL TRON WORKS, mnfrs. of Arch, 
tectural Iron Work, castings, pulleys, shaft 
ing and steam bending machinery. Cor. Water 
and Lagrange streets. ne? 
TANDARD SAW WORKS. Hi. Rartlev. man- 
t) ufacturer and dealer in Sawsof every deserin_ 
tion All kinda of Springs made from Sheet Steel 
Reaper, Hv Knives Truss Springs, &c. made to 
order. 92St Clarr Street. ‘ 
NION Wooten Ware Manufacturing Co. 
J) manufacture Sewing machines, washboards, 
children’s wagons, carts, wheelbarrows, sleds, 
kitchen wooden ware, &e. 
ny BROTHERS. proprie. Union Roat 
Works. Boats of all kinds made to order. 
For sale or rent, 
HE PUREST AND BEST BONE DUST. 
Send for Circular. S H. Morgan & Co. 











Water Street font of Cherry. 








Youngstown, O. 


ETL, EDWIN & SON, mannf. of Nail Kegs, 
Pat. coiled hoops. slack barrel and keg head- 

ing and oil barrel stock. 
INGLEDY. G.H. dealer in rough and dressed 
Lumber, Shingles and Lath. 


A ORTON HOUSE. formerly Maitland House. 
A James Morton. Prop. 


OD HOUSE. cor. Diamond and Market streeta. 
Henkel & Rawman. Prons. 























NYEW AMERICAN HOUSE. Canton. 





BERSOLE & KAILEY. Machine and Jobbing 
“Shops Gearing for Patterns or Machinery a 





specialty. Models of all kinds made & repaired. 


d. Hipp, Prop. ! 


Zanesville, O. 


| K XE HOUSE, Wilham Kirk, prepricttor. 
; $1.50 per day. 





1 ig PRESSES. W A. Bunting. manu. 
facturers’ agent. Printers supplies, type, 
cards. 423¢ Sixth Street. ['p stairs.] 








= 


Wheeling, W. Va. 


FXCELSIOR MACHINE WORK-, Redman & 
‘4 Co., general machinists and manufacturers 
of Marine and Stationary Engines, Hangs rs, Pul- 
ties, Shafting. &e. Cor. 18th & Chapline streets, 











Olean, N, Y. 


YRICK BROs. & CO., manufact’rs Engines 
m\ and Boilers, oi! drilling tools, rig irons, ete, 











Kochester, N, Y. 


‘OWE, JNO. N., mfrs. of Specialties. such as 
W Machine forging, bridge bolts and trusses, 
railroad switches. spike, mall, chisels, &c. 

LEVATORS for Hotels, Factories and Pri- 

‘4 vate Houses. J.8. GRAHAM & CO, 
ELLY, PETER, Boiler Maker. Mill street, 
cor. Furnace. Sheet iron work made to order 
OOD-WORKING MACHINERY. Send for 

Y Catalogue. J. S. GRAHAM & Co. 
we G. J. Cracker and Oven Ma- 
chinery Works. Shawmut Building, Mill St, 
ISEMAN, Albine. manufa: turerof all kinds 
_ of Shoemakers’ Tools. 117 North Water St, 
T LSCHT & LINN mfrs of Wood Lathes. En- 
_graving Machinery. &c 131 N Water street 
AZOR STROPS. Sole mfrs. of all kindsot 
Razor Strops. U'scht. Linn & Co. 181 N Water 
































Buffalo, N. Y. 





ANDS, PAUL, Marine and Stationary S eam 
i Engine Works mfr. of drilling mac! ines, foot 
and power lathes. 70 Columbia street. 
Wy mente STATE WVE’G Co .O.F Swift. prop’r, 
‘4 manfr of Fluters, Sad _Trons, Spun Copper & 
Half Copper Tea Kettles, 





Washington, cor. Ohio 


HITE. L, & I. J. manfrs of Coopers’ Pools, 
Carventers Tools, Draw Shaves, ( leavers 
Choppers, Ship Tools, &c. 312 Exchange street, 
HE BUFFALONTT AND BOLT CO (Lim. 
ited.) Manufrs. of Hot Pressed Nuts, Bolts, 
Washers, Rivets, &c. No. 224 Ohio Street. 








Louisville, Ky, 





Plating and Brass Finishing Shop. 
Trimmings and Steamboat work a specialty. 1 
West Market atree* 





—————S SD 





Union City, Ind. 


AMBERT, J. W. & CO., mfrs of fork, rake, 

hoe and broom handles; spokes, hubs, whiffle- 
jak po yore, plow-rounds, &c. Correspondence 
solicited. 
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THE COMPOUND 


SPIRAL SPRING HINGE, 


has the lightest and » 
Most Elastic Movement 
Combined with 
THE GREAEST POWER. 
Manufactured by 
LORENZO BOMMER, 


84 Pearl Street, cor. Front, 
BROOKLYN N.Y. 





ET 


Smith & Curtiss, 


JOBBERS OF 


TEAS, 


COFFEES AND SPICES 


ALSO PROPRIETORS OF THE 
CLEVELAND 


Coffee and Spice Mills, 


107 & 109 Bank Street, 
Cleweland, ©. 


IUDSON'S PATENTED 


SECTIONAL 


Assay Furnaces 
AND APPLIANCES. 


Model Furnace 
for (88i, 

All steel, light and du- 
rable, with Revolving 
Grate, etc. Also 
Judson’s Practical 
Stoking Attachment 
Guaranteed to feed 
coal, coke or charcoal 
: without choking the 

= draft. 
Manufactured only by 
the patentee, 
W, E.JUDSON, 
Cleveland, O 


SEIALRYP'’S 



































CLE- ACTING ROMER CLEAR 


Patented November 23, 1880. 


THOS. SHARP & CO. 
SALEM, OHIO. 
ay. Send for Circular and Price List. 
lention this paper.} 





vortable Mulay Saw Mila, 


With improvements It may be operated 
recently made 13 un- by either two or 
equaled as a neigh- 
borhood mill. It can 
be run by either steam 
or water power, and is 
especially adapted to 
the engines used for 
threshing, 















HM) as mills of larger 
S capacity. 


It makes smooth and even lumber, leaves no stubshot, 
and will cut any sized log up to four feet in diameter. 
It may be transported from one locality to another and 
Te-erected ready for sawing in from two to three days. 
and can be made profitable in localities where there is 


not sufficient timber to justify the erection of a large 
mill. Send for descriptive, circular, price, ete., to 
CHANDLER & TAYLOR, Indianapolis, Indiana 


P.S.—We are also building a very superior Pony 
Circular Saw Mill suited to light power and me- 
dium sized logs. 








ied UPRIGHT DRILL PRESS $758 
55% 


KEY SEATING MACHINE 
SEND FOR CATALOGUE 


‘Wp. DAV! s% 


NORTH! BLOOMFIELD, 
ONT. CO. N.Y. 





| 


















er slow or rapid 
wilers, &c. 





Engines, Hoisting 
And General Machinery. 


EXTRA HEAVY STEAM ENGINES and other machinery adapted for Roll- 
ing Mille, Forges, Mines, &c., specially designed to suit local requirements. 
Eight and heavy Hoisting machinery of everv descripti«n, adapted for eith- 
hoisting, and with or without Friction Clutches or Steam 
I am now prepared to manufacture my recently designed 


FRICTION BAND HOIST, 


Specially designed for rapid hoisting, which for cheapness, 
simplicity, driving capacity, ea-e and reliability of operation 
will be found superiorto any other hoisting machine in the 
market. Patterns changed or new patterns made in any 
case to suit local requirements, 
To parties wishin 
sive especial attention. : 
De-igns and estimates for puinery, as a base for nego- 
tiations, forwarded on ap lication. 
teed. Correspondence soiicited. 


Machines 


to build newly designed machinery I 


> 


romptitude guaran- 


W.H. THOMPSON, 
Cleveland, Uhio. 








THIS IS OFFERED AS THE 


In the Market. 


requiring from 3 to 10 horse power. 


kept in Stock. tor sale by the 


Cor. Bond s nd Superior Streets, 


THE COMMON SENSE ENGINE. 
Cheapest and Best Engine 


Is especially adapted to the requirements of 
Cotton Gins, Corn Mills, Machine Shops, Printing 
Offices, Clothing Houses, Warehouses, Foundries, 
Hotels, Bakeries, Wood Yards, Spice Mills, Eleva- 

_tors, Plantations, Cider Mills, Sausage Makers, 
Tanneries, Cabinet Shops, and for all purposes 


This Style of Engines and Boilers of all Sizes 


National Machinery Company, 
CLEVELAND, 0110, 














r] ws 
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= 


Ss 










Ta Sun Pay 


: Made by Valley Machine 
mi Co,, Easthampton, Mass., 
f 7 ire the Best in the World 

= ‘or Boiler Feeding and oth- 
er purpose. 








Practical 
Steam and 
Gas Fitters. 





Estimates and Specifications furnished free by 


Chafer, Becker & Doughty, 


PRACTICAL STEAM AND GAS FITTERS, 


Railing Work, Dry Kilns, Steamboats, Rolling 
Mills, ano every class of Pipe Fitting. 


LARGE PIPE CUT TO ORDER. 
LOW PRESSURE A SPECIALTY. 


No. 8 Champiain street, 
All orders promptly atiended to. 


Particular attention given to 


Clevetand, Ohio. 
Telephoue No. 1088 





*S5SGG exveos GoSse 


Twenty-nine Hundred Seventy-seven 


2077 MACHT’ 2077 


NEW < SECOND-HAND 


Machine and Blackemith 
Tools of every description. 
Weeewaraas Machinery in all its 
Branches, Portable Engines, Upright and 


Horizontal Stat ionary Engines, 
1 to 300 horse Bad Locomo- 
tive Fire - box, P| orizontal and 


Uyright Boil ers, 1 to 100 
horse power, Waterwheels, Cotton 
and Woolen Machinery, Steam 
Pumps, Grist Mill Machin- 
ery, &c.. &c., &. 

Fully described, with prices annexed, in our List 
28. Send stamp for same, stating what you want. 

We have the largest assortment of Ma- 
chinery to be found in the hands of any firm in 
the country. .<@g 

Works and Main Office, 


Manchester, N. H. 


S. C. FORSAITH & CO. 


Branch Office and Wareroom, 209 Center Street, 
New York. 


mM. GATUINT, 


Manufacturer of 


AUGERS AND MACHINE BITS, 


All goods manufactured at my establishment 
are guaranted Al, 
Factory—22 East South Street. 
INDIANAPOLIS, IND. 


ACCENTS WANTED 
EVEKYWHERE to sell the 
best Patented Saw Filer made 
With it ap apprentice can fk 
a Saw as well es th: 
best expert without 
They sell on thei: 
MERITS. Seeure 
exclusive territery 
and BIG Profits. 


1A. Lannert.Cleyeland,0O. 



































HOLLAND & THOMPSUN 


G. M. HEARD & 00. 


Geld, Silver & Mickel Pla ters 


109 Ontario Street. 
CLEVELAND, O. 


+S. =. Feoberts, 


BOILER MAKER, 


And Sheet Iron Worker. 


BRIDGE STREET, SPRINGFIELD, OHTO 
Special attention paid to taking out and Piecing 
Portable Flues 

Ras" Orders by mail to B, F. Roberts, Springfield, 
Ohio, promptly attended to. 


a. FE. EINSIGIN, 


JOBBER OF 


Avriatare Laplamnts 


WAGONS, FERTILIZERS, SEEDS, &C. 


The Empire Crain and Fertilizer Drill 
and Twine Binding Harvesters 
Specialties. 











Springfield Brass Foundry. 


Pattern ard Model Work a Specialty, 


Castings done in White Metal, Brass, Zinc, Type 
Metal, Pig Lead, Pig Tin, Bar Lead, Bar Tia, 
Antimony, Copper, Spelter, &c., &&. 
Cash paid for Old Brass and Copper 
McLAUGHLIN & SHILLING, 


68 South Limestone Street, 
SPRINGFIELD, ©. 








DERMOT aeA STONE CO 


lis 





Troy, New York, 
Manufacturers of the 
Holland Lubricator, 


for lubricating the Valves & 
Cy liners of Steam Enyines. 
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‘PURE PREMIUM BONE. 





THE MILLER CO. 


Manufacturers of 


THE TORRENT AND UNIQUE 
INDEPENDENT BOILER FEED 


Canton, Ohio, 


on smaller sizes! 
and upwards, 





Catalogue. 


Steam Pumps, 


For Boilers of from 5 to 150 
H.P., wita Base, or Bracket 
Price $30 
Small sizes 
indispensable for Farm and 
traction engines. Also make 
a specialty of ali kinds of 
castings. Send for new 1882 


ae 
at 
eee S : 


BONE 


Pur:e 
PREMIUM. 








Valve seat 


Rotary 


Descriptive 


plication. 


PEDRICK & AYRE, Pxrop’rs, 


New Descriptive Circular on application. 





Patent Portable 


Planing 
Machine 


Cireular on ap- 


L. B. FLANDERS MACHINE WORKS, 


1025 Hamilton Street, Philade!phia, Pa. 





The tried and neve” failing Fertil 
izer in all grains and grass crops. It 
has proved its value as such by years 
of actual use all over the world, Cir 
culars and Price List free. Address 
all letters pertaining to the purchase 
of Premium Bone, or the sale of bones, 
to Excelsior Fertilizer Works, Salem, 
Columbiana County Ohio. 
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TRAVELERS’ RECISTER. 
Lake Shore & Michigan Southern. 
BEAST BOUND TRAINS, 


Arrive. Depart. 
No. 20 Limited Express... 1:%5a.M *| 5OA.M 
No. 6 Atlantic Express... *7 295 *7 40 
No. 10 Buffalo Accom,.....11:00 11.15 
Nc. 8 C. & St.L. Exp. .....92:25P M *2.55 P.M 
No. 4 Special N. Y bxp 10:10 10 85 


No. 2 San. Div. Accom, ... 
No, 12 Conneaut Accom. ..... 4 
Nottigham Accommoda-/ 10.05 A.M 9.0 
tion (Sundays only) 445 PM 2 


No. 18 Elyria Aceom........ 8.50 A M 
WEST BOUND TRAINS. 

rrive. Depart 
No. 18 Mich. Accom........ 640A MN 
No, } Special Chicago Ex...*6 85a M 7.00 
No. 8 Toledo Express 1.25 P.M 8.30 P.M 
No, 2) St. Louis Exprers...*1.40 *2 05 
No. 5 Pacific Express.......*7.05 *7 35 
No. 11 Conneaut Accom.... 3.40 A.M 
No, 19. Pt. Clinton Accom. ‘ 5.00 
No.7 Michigan Exp....... *2.50A M *8.05 a.m 
No. 17 N.Y. & Chi. Ex..... 11.43 P.M 11.58 P 

Cleveland, Columbus, Cincinnati & Indianapolis. 


ARRIVALS. 
No, 2Col. & Cin. & Ind’polis Ex. ..... ..*7 10am 
N»v.8C.T.V. & W. & Clev Accom, q 
No. 12 St. Louis & New York Exp...... 
No. 4Special Cm & New York Exp..... 8 2n 
No. 10 Wheeling & Cleveland Exp..... 
No. 6 Indianapolis & Columbus Exp....10 20 


DEPARTURES. 
No. 1 Cincinnati & Columbus Exp....... 800A M 
N, 11 Cleve. Indianap. & Wheel'g Ex....7 15 
No. 8 St. Louis & Cincinnati Ex......... *200 P.M 
No. & Night. Bxpreer, 2-65 cde ewes cece *7 25 
No.7C T.V & W.&Col.Accom ...... 4 00 


Cleveland, Tuscarawas Valley & Wheeling. 
ARRIVALS. 


No. 4 Wheeling & Cleve’d Exp.......... 825 PM 
No. 2Uhrichsville Accom........... ....10 30a.M 
DEPARTURES. 

No. 1 Wheeling & Cleve’d Exp............ 715Aa.™M 

No. 8 Uhrichsville Accom............ .... 4 00 P. 
New York, Pennsylvania & Ohio. 
ARRIVALS. 

No. 7 Mahoning Vailey Accommo.. .... 10 55 A M 
No.3 New York Ex; ress, ............. .*70 PM 
No. }) New York Express,... ........... *6 50 A M 
No. 3 P ttsburgh Express,......... Se eiea *7 00 P.M 
No 5 Pittsburgh Express,............... 8 10 
New York Express. mero: BAO 
No. 9 Youngstown and Pitts. Local...... 10 15 
DEPARTURES. 
No. 12 New York Express,...:.......... *7 10 A.M 
No. 4 Youngstown Loeal,..) ............ 11 15 
No 8 Mahoning Accommodation,.. ... .. 4 25 P.m 
No. 2 New York Exwress,............ .-- 10 45 
No. 12 Pittsburgh Express, ... om, ) “710A M 
No. 6 Pittsburgh & Main Line Express.. 2 30 P.m 
Cleveland & Pittsburgh. 
DEPARTURES. ARRIVE 
Mall..',.....scetagrdsaneiet ates 8 50Aa.M 115 P.M 
Express... .\,ckesuet avers outs s 1fO P.M 7 25 
Alliance Accommodation... .3 45 10 10 a.m 
Ravenna Accommodation 5 80 
Night Express ............. $11 40 P.M 6 804.4 





+ Night Express ruus daily, except Saturday, 
by way of Wellsvil'e, ind on Saturday by way of 
Alliance. 


Valley Railway. 
ARRIVE. DEPARTURES. 
ho. 2 Accom... 10 15 a.m | No.1 Mail ...*8 20a.m 


No. 6 Express...1 35 pM | No.8 Accom. 4 05 P.M 
No.4 Mail ... 630 p.m|No.f Exp..... 6 80 
ape leave from Depot foot of South Water 





Connotton Valley Railway. 
Arrive. 5 
eS ssvecews 10 05 A.M, No. 4........... 400 P.M 
 * eee 7 WPM. B5.5<.3-.6.% 8 50 A.M 


A 
All trains arrive and leave depot corner Com- 
mercial and Fifth Streets. 
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OYFUL News for Boys and Girls !{ 
Young and Old!! A NEW IN- 
ON just patented for them, 
for Home use ! 









Turning, 
“x $50. s 


BROWN, Lowell, Mass. 


$5 STANDARD ELECTRIC BELT 


: ’ ce gives strength to the Weak 
l BPRS and Nervous,and will alone 
@ retain its reputation for- 


Siang ever as the infallible con- 


queiorof Pain and Disease. 
rnin nr dh WANTED. 
ELECTRIC BEIT andard Galvanic Co 
5 CLEVELAND, UH1O. 








Circulars free. 





J.W.PENFIELD 
WILLOUGHBY 0 





| DO faures; no 





ee, 





NEW OTTO SILENT GAS ENGINE. 


Working without Boiler, Steam, Unsurpaseed in every respect for 
Coal, Ashes or Attendance. hoisting im war honses, prin‘ ing, 


Started instantly by a Match, it gives Son 3,4 sae. cant npwaruc: | 
full power immediately. . 


Brile by 
W! en stopped all expense Schleicher, Schumm & Co., 
ceases. 


PHILADEFL HI\. 
No explosions; no fires nor cinders; 


ALBERT FISHER, 
pumps; no eng meer 1 


2 ent for hio. 
or other attendant while running. 48 Merwin Stre t, Clevelan4, 0. 














WEST POINT BOILER WORKS. 
ESTABLISHED 1835. 


Removed from 13 Water to Corner 23d and Smaliman Streets, 
PITTSBURGH, PA. 


FIRST PREMIUM STEAM 


BOILERS, 


Stills; Tanks and Skeet Iron Work 


of alld. scriptions made to order on short notice. Have on hand a large stuck 


New and Cood Second Hand Boilers. 
REPAIRING DONE PROMPTLY. 


iv. LDOUW EOS, 





Dayton Malleable Iron Co, 


Manufacturers of 


Air Furnace Iron. 


A full line of Carriage and Plow Hardware kept in stock. 
Catalogues for the Trade. 














rvecornd’s Patent Etingee. 





Sem MAIN PART of this Hinge is of the same style as the ordinary heavy strap. The joint is 
strengthened by FLANGED SUPPORTS, made of extra quality of iron, spanning the entire 
width of each leaf, firmly riveted to the back of the hinge. The pintle of the hinge passes through 
the ear of the flange, thus adding greatly to itsstrength. Also, by the additional thickness of i:on, 
ow STIFFENING THE HINGE where most liable to bend, and secure against breaking where 
he atest part of the STRAIN COMES. As the.straps of the hinge are bent down, forming an off- 
set for the reception of the supports, the hinge is smvoth or flat on the back. same as the ordinary 
hinge. _These hinges are neat in appearance, and owing to their great strength admitting of smaller 
sizes being used than heretofore, renders them the most economical, as well as the most desirable 
hinges made. They are applied the same as ordinary hinges. 
PRICES PER DOZEN PAIRS. 
5-inch, $2.00, 6-inch, $2.80. 8-inch, $4.40. 10-inch, $6.60. 


Also manufacturers of 


Record’s Tight Butter Packages and Sap Spouts. 


RECORD MAN’E’G CO., Conneaut, O, 


12-inch, $9.40. 





MOSER & THOMPSON, 


Corrugated Zren Siding for Grain Elevators a. Specialty 
Iron Cre Faints. 


29, 31 & 33 River Street, 
CLEVELAND, OHIO. 
Send for Circular and Price List, mentioning this paper. 


IRON 
ROOFING. 











CREAT WESTERN OIL WORKS. 


ILLUMINATING OILS, LUBRICATING OILS, 
Naphtha & Gasoline. 


Orders solicited in Bulk, Barrels or Cases. 


Scofield, Shurmer & Teagzle, 
J. C. MCNEIL 


PROPRIETOR OF 


Akron Boiler Works, 


Manufacturer of 
BOILERS OF ALL KINDS. 


Also Heavy Sheet #nd Bouer Iron Work. 
SPECIALTIES: 
Botary Globe Bleach Boilers, and McNeil’s Patent 
Magazine Heating Boilers, 
Repairing Promptly Attended To 


thop 503 South Broadway, Opposite Buckeye 
Works. 





LIMITED, : 
| 47¥ederal St., Allegheny, Pa.| 


ee 


‘The IRWIN & REB 
PATENT 


Expanding Water Conductor, 
MANUFACTURED BY THE 7 


S.S.S. Conductor Co.} 












THe Stanpinc Seam al 
lows of an easy and secure} 
fastening, keeping the pipe} 
far enough from the wall to 
make any overflow from the 
eave pipe or head, run down} 
the spout, and not the wall 
and will open, in case of 
freezing, so as to prevent/y 
bursting, and still xemainf 
double-locked. and water 


=e 


PaiNCiPAL AGENTS. 

E. B. Badger & Son, Boston, Mase. ; Noyes & 
Wines, New York: J 8S. Thorn, Phi'adelphia: 
Jvhn G. Hetzell, Baltimore, Md.; R. P. Gormully, 
Chicago; F. Schmidt & Sons, Milwaukee; Shac§- 
elton Bros, Cleveland; Patterson & Hayes, Erie 
Pa.; G. H. Peters * Son, Buffalo, N.N.: Jame 
Ackroy«, Albany. N. Y.; Witt & Brown, Cincin. 
niti,: Hull & Cozzens’ Mnfg Co., St. Louis, Mo, 
and many others 





Geo. Oliver, 
Manufacturer 
of the 
IMPROVRAD 
UNITED STATQ 


i] SPAN DUSTm, 


Mill streetcorn, 
ro Wh 


Rochester, h. 


Bran Dustar 
Brushes and Wi 
Cloth furnishea t 

order at Lowes 
Prices, 


Hd Gs 
OMEN. 


$85.00 PAYS TUITION, BOARD, &F. 


For 12 weeks at the Toledo Business College, 
For Circulars containing full information 
and specimens Penmanship, address 


Toledo Business College, 


Please mention this paper. TOLEDO, 0, 


eee 


EDS! 


FARMERS It payst 0 have wood toole and soos 

GARDENERS pays to buy of a reliable house, 
It will ay you to send for our 

NURSERYMEN Tifustrated Catalogue. 


IMPLEMENTS 


Tafiadeiphis Lawn Mower, 



















oon Broadcast See:t Sower, WE ARE THE 
Matthews’ Seed Drills, and SOLE 

other first-class goods. WESTERN 
Everything for the Lawn, Gar- AGENTS. 


den, Greenhouse or Nursery. 
We WARRANT everything as represented, 


HIRAM SIBLEY & CO. 


EEDS, AND, IMPLEMENTS, 
ustrai a ie Fen 
CHICAGO, ILL. Whoicsaie and Retail. ROCHESTER, NL 





Protect Your Property 
Against Fire! 
The best protection against fire 
is CHEMICAL FIRE 
APPARATUS, 
ALWAYS READY. 





Get the **Wilson’’ made at = 
Buffalo, N. 2. by tie _ 


Wilson Ghenioa Fre Singh i 


send for Catalogue. 


buildings. 





Stationary Globe and 
Stand-pipe for large 








AKRON, O. 
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Cleveland to New York, 


VIA THE 
New York, PENNSYLVANIA AND OHIO 
RAILROAD. 


| Formerly Atlantic & Great Western Railroad.] 


For New York, Boston and the Kast. The short- 
est and quickest ruute to Pittsburgh, Washington, 
Baltimore and the Southeast 

Until further no:ice trains will leave the new 
Central Depot, South Water Street and Viatuct, 
as follows: 


‘0A m1 LIGHTNING EXPRESS, (daily,) 
7: eM¥ie siceping and hotel coaches from 
Leavittsburg 8:55a.m. ‘To New York, Albany 
and Boston without change. Parlor car, Cleve- 
land to Saiamanca. Arrives at Meadville 11:20 
a.m., (dinner); Franklin, 12:33 p.m.; On City, 
1:00 p.m.; Corry, 1:00 p.m.; Jamestown, (Lake 
Chatauqua) 1:57 p.m.; Buffalo, 6:15 p.m.; he 
ester, 8.30 p.m.; Hornellsville, 6:40 p.m., (supper) ; 
Corning, 3:25 p.m.; Elmira, 8:57 p.m.; Binghamp- 
ton, 10:08 p.m.; Albany, 6:0U a.m.; Boston, 2:45 
p-m.; arriving at New York, 6:50 a.m. 


10:45 p M NIGHT EXPRESS, (daily ex 
° si¥is cept Sunday), sleeping Coach 
from Leavittsburg to New Vork without change. 
Arrives at Youngstown 1:45 a.m.; Meadville, 3:50 
a.m.; Corry, 5:20 a.m.; Jamestown, 6:22 a.m.; 
Buffale, 9:45 a.m.; Rochester, 1:10 p.m.; Horn- 
elisville, 11:20 a.m.; Corning, 12:63 p.m.; Elmira, 
1:21 p.m.; Binghampton, 2:00 p.m.; New York, 
9:25 p.m. 
2:30 Pp M PITTSBURGH EXPRESS,— 
. offs «aliy, thruugh withuut change. 
Parlor Car, Llevelaud to Pittsburgh, arrives at 
Youngstown, 5:00 p.m.; Pitisburghn, 8:25 p.m ; 
Washington, 7:30 a.m.; baltimore, 8:ld5 a.m 3; via 
Sharon and Sharpsville to Meadville 7:40 p.m 
4:25 P NM MAHONING ACCOMMODA- 
. efVie TAVUN, stopping at all way sta- 
tins. Arrives at Youngswwo, 7:30 p.m; Sharon, 
8:30 p.m; Sharpsville 8:40 p.m; connects at Leav- 
ittsburg with train No. 20 for Meadville and in- 
termediate points, arrives at Meadville, 11:05 p.m. 
7:10 A M PITTSBURGH EXPRES5S,— 
. ofVE. (daily) through without change. 
Arlives at Qoungstown, 10:00 a.in.3 Sharon, 10:55 
a.m.; Sharpsviile, 11:05 a m.; Pittsburgh, 1:08 
p.m. Returning, leave Pittsburgh, 4:48 a.m., 
8:55 a.m., and i:id p.m. and 4:20 p.m. 


11:15 A YUUNGSTOWN & PITTS- 
. oii. BURGH Accommodation, stop- 
ping at all Way Stations, arriving at Youngstown 
2:10p.m.; Pitt-burgu, o:lu p.m. Trains arrive 
at Cleveland, 6:50 a.m., 10:55 a.m. 3:10, p.m. 7:00 
p-m., and 10:15 p.m. 

This is the only route by which passen- 
gers can reach Corry, Eimira, Binghampton, 
New York City, and intermediace points WILH- 
OUL CHANGE, Nochange to Boston and New 
England cities. 

Baggage Checked Through to All Points East 


B@e Through Tickets and information regard. 
ing tue route can be obtained at the Union Ticker 
Onice, corner Bank and Superior streets; at office 
131 Bank street, and at new Depot of New York, 
Pennsylvania and Ohio Railway, South Water 
street and Viaduct, Cleveland, 

M. B. SHATTUC, 
Gen, Pass’r. Agt., gor Ohio. 


1 L. FOUTS, 
P. D, COOPER, Pass. Agt.. 131 Bank st., 
Gen. Man’gr, Cieveland. Clevelaud. 





TAKE THE 


BEE LINE ROUTE 
POPULAR THOROUGHFARE 


BETWEEN THE 
EAST AND WEST. 


No Midnight Changes! 
No Emigrant Trains! 
Connections in Union Depots for all 
Points. 

Bas- The unequalled facilities offered by this 
Company for luxurious travel are 
Elegant, easy riding, Day Coaches, 

Elegant Wagner and Woodruff Drawing 
Room and Sleeping Cars. 

Elegant Horton Reclining Chair Cars, 
between Lake Erie (Cleveland,) and the Mis.- 
sissippi River, (St. Louis) FREE. 

Model Hotel cars attachcd to Express Trains, 
which together with a track and road bed of 
kuown excellence, you are assured Comfort 
and Safety with 


FAST TIME! 


Bes Bear in mind that our through car routes 
are uumMervus and excellent, a great convenience 
to all travelers, 

Consult your best interests by asking for and se- 
curing a “ic et via the Bee Line. For Maps, 
Time Tables, and other info: mation, call on 

E, B, Thomas, 

Gen’i Manager. 
A. J. SMITH, 
Gen’l Pass. Ag’t. 


THE MINING RECORD! 


61 BROADWAY, N. Y. 


Contains the Latest News from Mines, having 
correspondents in all the principal mining campr. 
Latest mining stock quotations fiom Sap Fran- 
cisco, boston, Philadeiphia and New York mar- 


0. B. sSkiuner, 
Traflic Manager, 





kets; also special reports and prices of the 1RON. 


aud CuAL market. 
Subscription Une Year, - - 
Sumple Copies Free. + A, R. CHISOLM, Piop 

Our BANKING AND STOCK DEPAKTMENT 
buys aud sells MINING STOCKS at lowest :ates 
of commission 1p New York and Sap Francisco. 
Advances made and divianeuds cushed. 

A. kK. CHISJLM & CO, 





ATION 


AL BOLT& PIPE MACHINERY CG 


AFF 4ANC 










Four Dollars. 


Patent Steel Tube and Flue Brush, 


Best in the Market. 
Made any size required. 
Combines the properties ofa 
Scraper and Brush. 

Full stock al ways on hand. 


L. B. Flanders Machine Works 


1025 Hamilton street, 
PHILADELPHIA, PA. 





“ 


FROM 1-4 TO 15,000 LBS. WEIGHT. TRUE TO 





PATTERN, sound and solid, superior in strength, toughness 
and durability to iren forgin nN any position, or for any ser- 


SRI 
i 
; heads, Crossheads, Kockers and Pistun Heads for Locomotiv 
etc. 15,000 Crank Shai.s and 10,000 Gear Wheels of this Stee 


vice whatever. Gei ring of all kinds, Shoes, Dies, Hammer- 
now running prove its superiority over other Ste | Castin 
CRANK SHA 3, CROSSHEADS & GEARING SPECIAL- 
CIES. Circulars and Price Lists free. . 
Address 
CHESTER STEEL CASTINGS CO., 
Worka, Chester, Pa. 407 Library Stree), Philadelphia 


IMPROVED 
Hoisting Engines, 


Manufuac: ured by the 


LIDCERWOOD M’F’c CO. 
Offices ard Sales Rooms 96 Liberty St.. New York 
H. G. WORMER & CO, Agents, 

88 & 40 South Canal Street, Chicsgo, Ill. 
Specially adapted for Railroads and Contractors 
uses, Pile Dri- 
ving, Bridge & 
Dock Building, 
Excavating, etc 
Single ordouble 
Cylinders, with 
single or double 
Improved Fric- 

tion Drums, #7 i \ 
with or without 4 Ce ad a 


; 1S, 
Boilers. mr 



















Black Birch Carriage, Wagon and 
se Gd Cooke (cba WG ao 


Sizes from 34x64 to 18x22. 


R. M. WHITNEY, 
OLEAN, Cattaragus Co., N. Y. 

















CLEVELAND & PITTSBURGH 


RAILROAD. 
Trains leave and arrive daily, (Sunday except 
ed,) at the points named below. as follows: _ 





MAIN LINE—GOING WEST. 








Western| Mail Fast | Accom 
Expr’ss,|Expr’ss.| Line. 
_ Leave 
Pitt-burgh 730 am.) 200 pm/1l 50pm)........ 
Allegheny.. | 7 40 2 10 12 00 am)........ 
rrive 
Rochester 8 23 8 00 eS eee 
Beaver ..... 8 80 8 05 > abe lat OE 
E. Live 1.) 9:08 8 387 GR 2 als. tense. 
Wellsville...| ¥ 18 8 47 Se "he. oes 
Salineville...| 9 57 4 2 338 |...d... 
Bayard... . |1034 5 02 2 oe ae Oe 
Alliance. ....|11 05 5 25 8 55am|........ 
Leave 
Alliance ....}11 10 5 25 4 05 7 80am 
Arrive 
Ravenna ....{11 48 5 59 4 47 8 15 
Hudson .... |12 18 p.m.) 6 28 5 15 8 50 
Cleveland...| 115 p.m.| 7 25 pm} 6 30 am/10 10 am 

















Accommodation train leaves Ravenna at 6.45 a, 
m., arrives Hudson 7.15 a.m., Cleveland 8.35 a.m. 
Mail Express runs through Parlor Car, 
Fast | ine and Western Express through Sleeping 
Car Pittsburgh to Cleveland. 

NOTE —Fast Line leaves Pittsburgh Sunday 
night+, but not on Saturday nights. 


MAIN LINE—GOING EAST 























Pittab’g| Fast Day Accom, 
Expr’ss.| Line. |Expr’ss. 
Leave 
Cleveland...| 8 00am} 1 50 pm/1]1 40pm| 38 45 pm 
Arrive 

Hudson,..... 9 05 2 50 12 50am| 4 55 
Ravenna 9 87 8 17 11 5 80 
Alliance.. 10 20 8 53 2 05 6 2 pm 
Bayard...... 10 54 416 2 2A cel ape 
Salinevitlle ..|11 40 4 51 OF aes ee 
Wellsville. (12 20 pm] 5 20 4 35 
E. Liverpool,|12 54 5 44 4 57 
Beaver ...... 1 80 6 17 5 47 
Rochester ...| 1 85 6 22 5 52 
tr, ee ..| 2 80 7 06 6 45 
Pittsburgh . | 2 40 7 15 6 55 
Harrisburg. |......... 3 50 am) 4 (0 
Baltimore...|......... 7 30 7 20 
Washington .|........ 9 02 R 47 
Philadelphia)........ 7 20 7 35 
New YOrk...].:..,-:. 10 25 10 35 
Peete. oko th: 8 00 pm] ........ 

















Accommodation train leaves Cleveland Union 
Depot at 5.30 p.m., arrives Hudson 6.50 p.m., Ra 
venna7 20 p m. 

All trains connect at Yellow Creek for Wheel- 
ing and Bellaire. 





Cleveland Foundry. 
CASTINGS 


For Machinery and Rolling Mills. 


Car Wheels 


all sizes and kinds, with and without Axies. 
Chilled Faced R. R. Frogs. 
STREET RAILROAD TURNOUTS 
Nos. 9, 11, and 13 Winter Street. 


BOWLER & CO, ees 





Pittsburgh Express runs a Parlor Car 
Cleveland to Pittsburgh, Fast line rans Through 
Sleeper to New York. Day Express runs Through 
Sleeper to Pittsburgh. 

TUSCARAWAS BRANCH. 

Trains leave Bayard at 11.00 a.m. and 5.10 p.m. 
arrive Minerva 1 a= and 5 ng Fe ; arrive 
Dover 12.18 p.m. and 7.15 p.m,, New Philadelphia 
12.80 p.m. and 7.30 pm. Returning leave New 
Phiiade!phia at 7.00 a.m. and 2.05 p. m., Dover 
at 7.30 a.m. and 2.15 p m., Minerva at9 45 a.m. 
and3.23p m., Bayard at 10.00 a.m and 8.33 p.m. 


All trains ailv except Sunday. 
D,. W. CALDWELL, E.A 


» FORD, 
General Manager. Gen’l Pass. & Tkt. Agt. 
Pittsburgh, Pa. 

















WM. McCILVRAY & CO., 


(Limited) 


AND MACHINISTS, 


Sharon, Fa. 
Rolling Mill, Blast Furnace and Coa] Bank Machinery a 
Specialty. Manufacturers of 


WATT’S IMPROVED SELF-OILING CAR WHEELS, 
AND PITT CARS. 


Plans and Detail Drawing» of all kinds of work furnished 
on short notice. 
Agents for A. 8. Cameron’s Pumps. 





lron&Brass Founders 


= Also builders of the Whitwell Ovens 





E. E. GARVIN & CO, 


Manufacturers of 











The strongest, safest and most economical explosive 
KNOWN TO THE ARTS. 
No. 1—XX for hard rock, iron and copper ores, boulders, masses of iron, étc. 


No. 2—For medium hard rock, lime quarr.es, sand stone, stumps, ete. 
o ’ q 1 & WILLAKD, Agent, 


OMen. Ot Cu ering Cteant 
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139-143 Center Street, 
Cornell’s Building, NEW YORE. 


Bey” Sen: for Ilustrate? Catalogue. 


SAFETY 
ELEVATORS. 

















C. L. JEFFORDs; 


Manufacturer of 


Axes and Edge Tools. 


JAMESTOWN, N. ¥. 
Send for prices to the Trade. 











| C.H.MITCHELL & Cl 





MEAD'S IMPROVED PATENT DISINTEGRATER 


= ‘ For aptearee 
aft Md ng. granulating or 
as Tofling without 
riction all kinds 
of material. Itre- 
quires lets power 
and grinds faster 
than any machine 
in the market. Is 
a and simple; 
not liable to get 
outoforder; noan. 
4 ‘ noyance to work- 
aan from dust, and is the best macisne in the 
narket for grinding sugar, glue, sumac or drugs. 
vescriytive ampere pik meses ede ol — 
ws - wate 
ouran 7" DETROIT, MICH, 
Please say where you saw this advertisement. 
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Toledo Saw and File Works. 


E.c. PECKHAM, 
Manufacturer of all kinds of 


CAST STEEL SAWS. 


Repairing promptty attended to. Thin 
Planer Knives a specialty. Also manu- 
facturer and jobber of FILES. Uld Files 
Re-Cut. 6 St. Clair street, ToLEpo, O. 


VVVVVVVVVVVVVVIVVVVVVVVVVVVVV 


XAAAAAAAAAAAAAAX 
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HATCH PRINTINC CO. 


Every description of 


PRINTING 


Catalogues, Letter Heads, 
Envelopes, &c., &c. 
8* South Water Street, 
CLEVELAND, OIHO. 











CRAY, SHOOK & CO., 
Pipe Fitters and Brass Founders, 
Manufacturers ef 


Babbitt Metals, &c. 


Nos. 5 to 18 Second Avenue, 
PITTSBURGH, PA. 










CEORCE MITTINCER, 


Metal Spinner, 


in Brass, Cogan, Fee, Sass, German 


33 St. Clair Street, 
CLEVELAND, O. 
Also Manufacturer of the “Star Cuspador.” 





Established 1866. 


ALBERT _BICHLMYER, 
NEW YORK 


Steam Dyeing & Cleaning 


ESTABLISHMENT. 
Gentlemen’s Clothes Cleaned, Dyed and 
Repaired a Specialty 
Oftice, 119 Seneva Street. 
Works, 31 Champlain Street 


Cleveland, 0. 








F. H.C. MEY, 


Builder of 


Dryers for Grain, &c. 


Manufacturer of 


Elevator Bncket & Chain Belting 


For elevating, conveying and driving 

purposes. 

From 64 to 68 Columbia Street, 
BUFFALO. N.Y. 


# 





D.7.Cc. ARNOLD, 


Manufacturer of 












Brick Moulds, Off-bearing Trucks, Brick 
Wheelbarrows, &c. 

All goods first class. Orders and correspondence 

solicited. NEW LONDON, O. 








at 
Seminal Weakness, fim- 
les and Impure Blood 
oss of kuergy and 
4 Strength, aversion to 5o- 
ciety, Pains in Back and 
Loins, impaired Mem- 
ory, Palpitation, loss of Vitality, Bladder and 
Urinary troubles, distressing Night Emissions 
and the vital drain arising from Youthful In- 
discretion, which, if neglected, terminate in 
{Impotence and Premature Decay, treated on 
results of 
THIRTY YEARS’ EXPERIENCE, 
effecting cures in as many days as requires 
weeks under ordinary nauseating remedies. 
‘* Treatise on Nerrous Debdility”’ 
and List of Questions sent in plain, 
sealed envelope on receipt of two 3c, stamps, 
Medicine sent every where, but visit preferred 
where practicable. No hindrance to business: 
separate rooms: strictly confidential: hours, 



















I= SS = 


Pox. Bond &R 


&e. 


NATIONAL MACHINERY COMP’NY. 





ockwell Streets, Cleveland, O. 
SALESROOM—384 SUPERIOR STREET, CORNER BOND. 
Manufacturers of 


“National” Bolt and Nut Machinery, 


Agents and Stock kept of Pratt & Whitney’s Screw Cutting Tools, Taps, Dies, 
Agents for J. A. White’s, Levi Houston’s and J. 8S. Graham & Co.’s 
Wood Working Machinery. 


STOCK KEPT OF IRON AND WOOD WORKING MACHINERY, 
oilers && Emeimes. 





‘ne Thorn and DeHaven Drill. 
One.No. 7 Long & Alistatter’s Double Punch 
Shears, 

One 4-hor-e power Engine and Bo'ler. 
One 6- horse power Engine and Boiler 
(ne 7-horse power Engine and Boiler. 
One 10-horse power Engine and Boiler. 
(ne 5 horse power Engine. 

One 8-horse power Engine. 

One 12-horse power Exgine. 

One 25-horse power Engine. New. 


One second-hand Frank two-spi dle Shaper, 
One - oe 


Planer. 


$65 
wood frame 2-spindle Shaper, $35 


om Stocie for Sale: 


and 


List of WA7ood Tools. 


One * s “ Cutting-off Saw, $30 

Une ‘* biibiee 03 * Spoke and Handle 
Lathe $"25 

One “ “ 22 inch Greenwood Heading 


» $125 


One * “ Ellis Blind Slat Tenoner, 
One e ** 24-inch Ball & Co., Planer and 
Matcher. 
‘me ** Power Rod and Dowell machine 
Une % “ Fay & Uo. No. 1 ee Cut 
of Saw. 
twee * “* Sandpaper Drums. 








One 30-horse power Engine. New. 

One portable Engine and Boiler 75x10, mounted 
on wheels, Al) in complete order. Use: only 
about three years. 

One 80-inch under run French burr mill. Al’ 
comp! te. Send for description and vrice. 

One 35-hor-e power Engine. And several others 

all in stock. 

New ani Second Hand Belting, Pulleys, 2 Water 
Motors, &c., &c. 


One second-hand Dimension Planer, 24-inches, 
with Feed attachment. 


One “* * wood frame swing Cut-off Saw 
: and Table 

One ” * Slotting machine. 

One + * Thorn & Dehaven Drill. 

Two “ * Saw Tables. 


One wood frame 6iuch sticker. 
Large lot second-hand Trenton Vises. 
Large lot second-hand Anvils. 

One Fay & Co. Agricultural Morticer, with bor- 
ing attachment. 

One Fay & Co. iron frame Tenoning machine, 
double heads. 





Having moved our Salesroom to the large room previously occupied by 
the Wilson Sewing Machine Company. we are able to carry a very fine line ot 
Wood Working Machinery and other Tools. 





Glazed 
Windows. 





CLEVELAND WINDOW GLASS CO. 


For Doors, Sash, Blinds and Windows, 


American, F'rench & Plate Glass 


73 Michigan Street and 132 Champlain Street, 


Cleveland, Ohin 











9 A.M, to 9 P.M, Ciao 


DR. CLEGG, [20 wt 


FTV 





NIACARA STAMPING AND TOOL CO., 


Manufacturcrs of 


Power and Foot Presses, 


ies and Tools 
FOR WORKING 


Sheet Metal 


and Wire. 


ERUIT CAD 
And Mmmers’ Tools, dc. 


Nos. 147 and {49 Elm Street, 





Cleveland, Akron and Columbus _ 
RAILROAD. 


Trains leave and arrive daily (Sundays excepted) 


at the points named below. 





GOING SOULH. 






































7c €)Mail |} Thro’ 
STATIONS. =| und |Pass’gr| Accom | Accom 
February 20, ’82.) | Expr 
| 2 4 6 8 
|a.M.| P.M. |. P M. 
Cleveland .... | 8.00 1.50 8.45 |...... 
Hudson (1) .... 0} 9.15 3.00 Des feck...., 
Cuyahoga Falls} 8) 9.32 | 3.18 OF Pree 
Akron (2) ...... 14| 9.47 3.8% §5.86 |......., 
2 | See 
ype 27\10.17 4 04 - 2s 
Warwick. ..... 28/10.28 | 4.10 See 
Marshailville ..| 3)\.0 85 | 4.28 Sgt eR 
Orrville (4) 89/10.51 | 4.43 A SS Pere 
Fredricksburg .| 52)1'.22 | 5.16 eS ee 
Holmesville . 56/11 .34 5 28 7.52 A.M, 
Millersburg. ...| 62/11 48 | 5.41 8.05 5.40 
P.M 
Killbuck ...... 68|12.02 | 5 55 |....... 5.54 
Black Creek 74/1216 *. eae 6.08 
Mss ots cn, $2/12.41 | -6.85 |....... ot 
6.53 
Danville ..... SF}12 55 | 6.49 |.......: 7.07 
Howard... ..: | 91) 1:05 | 6.60 |...:... 7.18 
Gambier. ..... 95! 1.15 one te dase. 7.29 
Mt. Vernon (5) ./100) 1.2 i ie RAS 7.43 
Mt. Liberty A. 2 a Bee Skee 7 59 
Centerburg (6) [114) 2.08 | 7.57 |....... 8.15 
Condit ...-......|120} 2.22) 8.1 |:...-. 8.24 
Sunbury....... |124) 2.81 | 8 20 8.35 
Galena ........|1296) 2.86] 8.26. |....... 8.41 
Westerville .. ..|:88] 2:51 | 842 |.2..... 8.58 
Columbus (7) ...|145) 3.15 | 9.6 |...... 9.23 
GOING NORTH. 
a Thre’ | Mail 
STATIONS. Pass’gr| Expr} Accom | Accom 
February 20, ’82. 1 3 5 7 
AM PM P.M, 
Columbus... .. Ol 6.00 [12.15 |....... 5.05 
Wee-terville.....| 12} 625 |12 41 |...... 5.32 
Galena..........} 18] 6.41 [12.57 5.49 
Suntury........) 21) 6.47 Vi BMS 5.55 
Condit... ...-| 25) 6.86 113 6 06 
Caemictpare ,... ate sed A hal bes rene 20 
Mt. Liberty ....| 3u} 7.20 ae Eh. 2, 6.32 
Mt. Vernon ..../ 45) 7.48 | 2.02 ]....... 6.59 
Gambier ... ....] 3} 7.55 2.15 7.11 
Howard ....... 54) 8.05 Bh Ses aast 7 23 
Panville....... 59} 8.15 | 2°SH)]...... 7.34 
Gann. ms 6) “8.80 pt eA 7 49 
Black Creek....| 71} 8 56 | 815]..... 8.15 
Killbuck....... ihe = Gao ol ae 8.29 
A.M 
Millersburg... 8 | 9.26 | 3.48 5 50 8 42 
Ho’ mesville ....| 89) 9 37 3.55 ee Se 
Fredricksburg..| 98) 949 | 4.06] 6.18 |..... 
orrville ... .. Or} 10 28 | 4.48 + 
7.10 
Marshallville ae ees See 2 ee 
Warwick ...... 117} 10.48 | 5 09 Fe ae 
CshimOOM:,.. i ceeci 118} 10.52 5.5 7.46 
Akron........| 81} 11% 5 47 2 OS eee 
Cuyahoga Falls |137| 11.41 | 600} 8.35 
Hudson ... ..../i45) 12.00m} 6.18 kt 2 
Cleveland . ...11 1PM i 9 | 10 10 




















N. MUNSANHKAT, 
Gen’) Supt. 
Akron, 0 


E. t. AFFLE: K, 
General Passenger Ag’t, 
Columbus, O. 





E. Fawcett. R.B Fawcett. 


E. FAWCETT & SON, 





Proprietors of 
ALLIANCE INDUSTRIAL WORKS, 
Manufacturers of 


STEAM ENGINES, 


and Circular Saw Mills. 


Specialty of Portable Saw Mills and 


High Speed Engines. 
ALLIANCE, OHIO. 


COATES’ 
Independent Lock 





66 






HAY AND GRAIN RAKE. 


Patented August, 1867, January. 1875, June, 1875, 
aud November, 1876. ¢0,000 now in use. Light 
touch of lever and driver’s weight dumps it. Best 
seli-dump in market. Twenty steel teeth. No 
complicated ratchet wheels, friction bands or othe 
er horse machinery needed to operate it. A smal 
boy rakes easily twenty acres per day with the 
Coates’ Lock Lever. Send tor circulars. 

A.W. COATES & CO. 





BUE?T ALO, IN. 2. 


Alliance, Obio. 
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